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1.0  INTRODUCTION 

The  development  of  life  cycle  cost  (LCC)  estimates  is  a  Comdex 
process  involving  the  coordination  and  integration  of  cost  data  and  schedules 
generated  by  various  functional  organizations  such  as  the  program  office, 
systems  engineering,  manufacturing  and  support  engineering.  To  support  design 
tradeoff  studies,  inputs  from  all  program  functions  must  be  integrated  in  a 
manner  which  will  ensure  timely  LCC  projections.  As  programs  become  more 
complex  and  the  customer  more  cost  conscious,  there  is  a  growing  need  for  a 
standardized  and  automated  LCC  estimating  tool  which  can  be  easily  tailored 
to  the  nature  of  individual  programs. 

This  document  describes  Naval  Material  Command's  Life  Cycle  Cost 
(FLEX)  Model.  FLEX  is  a  computer  model  designed  to  project,  trade  and  analyze 
program  life  cycle  costs.  Flexibility  is  the  primary  character i st i c  of  the 
FLEX  model.  This  flexibility  is  reflected  in  this  partial  list  of  model 
capabi 1 i ties. 

o  The  model  Cost  Breakdown  Structure  (CBS)  can  be  tailored  to 
the  Work  Breakdown  Structure  (WBS)  of  both  simple  and 
complex  programs. 

o  The  model  can  use  a  different  cost  estimating  procedure  for 
each  element  of  the  CBS  (i.e.,  algorithm  and  accounting 
methods) . 

o  The  model  uses  a  common  data  base  to  integrate  the  data  \  ' 

generated  by  the  various  part i cipat i ng  functional  organiza¬ 
tions.  The  common  data  base  is  used  to  ensure  consistency 
and  continuity  in  the  data  shared  by  the  various  cost 
estimating  procedures. 

o  A  multiple  run  feature  is  available  for  cost  tradeoff 
analyses.  Any  element  cost  estimating  procedure  or 
parameter  value  can  be  changed  from  one  run  to  the  next. 

Only  the  specific  changes  from  the  preceding  run  need 
be  addressed  for  the  following  run. 

The  FLEX  mode)  described  here  i s_  the  latest  NAVMAT  Life  Cycle 
Cost  Model  (Version  9e) .  It  offers  all  of  the  capabilities  of  the  previous 
versions  with  additional  features  designed  to  enhance  its  versatility  and 
convenience  from  the  user's  standpoint. 
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A  general  methodology  for  performing  LCC  analysis  using  FLEX 
is  described  in  Section  2.  Section  3  discusses  the  data  flow,  input  data, 
database  structure,  and  the  resultant  LCC  reports  involved  in  using  the  FLEX 
Model.  Instructions  for  FLEX  users,  such  as  run  deck  sequence  set  up  and 
computer  program  limits,  are  presented  in  Section  A. 
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2.0 


METHODOLOGY 


2. 1  Introduction  to  FLEX  Methodology 

The  FLEX  Model  computes  the  life  cycle  cost  (LCC)  of  a  svstem 
by  addressing  the  individual  costs  of  the  subsystems  or  comoonents  that 
comprise  the  complete  system.  Relevant  costs  incurred  at  each  phase  of  the 
system  life  cycle  (i.e.,  development,  production,  deployment . . . )  are  included 
in  the  modal.  This,  in  effect,  creates  a  LCC  profile  of  the  entire  svstem. 

In  addition,  FLEX  calendarizes  the  cost  estimate  and  groups  related  costs 
into  summary  elements  so  that  the  cost  profile  of  any  individual  subsystem 
or  group  of  subsystems  can  be  inspected. 

The  underlying  architecture  of  the  FLEX  Model  is  the  Cost  Break¬ 
down  Structure  (CSS)  and  a  set  of  related  cost  equations.  Costs  for  each 
line  item  in  the  CSS  are  computed  sequentially,  one  equation  at  a  time, 
using  the  parameter  values  stored  in  on-line  input  files.  The  input  data 
are  easily  updated  to  analyze  the  effects  of  alternative  scenarios  and  to 
support  cost  trade-off  studies.  The  sample  CSS  and  equations  Dresented 
in  Appendices  D  and  E  may  be  used  to  compute  the  LCC  of  a  svstem, 
modified,  or  replaced  as  necessary  to  reflect  individual  program 
requi rements . 

2.2  Cost  Breakdown  Structure 

The  Cost  breakdown  Structure  (CSS)  is  a  hierarchical  listing  of 
all  costs  incurred  throughout  the  programmed  life  cycle.  It  addresses 
all  of  the  relevant  costs  associated  with  the  development,  production,  and 
support  of  a  system.  Although  a  different  CBS  could  be  selected  for  each 
individual  case  there  are  certain  costs  which  are  common  to  many  systems. 
Table  2.2-1  presents  the  sample  CBS  used  for  Naval  Weapons  acquisition 
programs.  The  sample  CSS  is  contracted  or  expanded  to  accommodate 
individual  program  requirements. 

Each  line  in  the  CBS  is  identified  with  a  cost  or  a  group  of 
related  costs.  These  individual  lines  are  called  "cost  elements"  and  are 
assigned  a  six  digit  CSS  number  according  to  their  position  in  the  hierarchy. 

The  life  cycle  cost  can  be  divided  into  six  or  less  main  categories. 
These  categories  are  termed  "major  cost  elements"  and  have  C3S  numbers  of 
the  form  X00000,  where  X  stands  for  a  non-zero  digit  between  one  and  six. 

In  Table  2.2-1,  the  major  cost  elements  are: 

100000  RESEARCH  AND  DEVELOPMENT 

200000  INVESTMENT 

300000  OPERATING  AN0  SUPPORT 

Each  major  cost  element  may  be  subdivided  into  a  maximum  of  nine 
lesser  categories.  In  the  example: 

100000  Research  and  Development 


TA3LE  2.2-1 


SAMPLE  '  CSS 


OOOOdO 

IQOQOO 
ilOOOO 
1 1 louu 
112000 
1 20o jo 
12 10 jO 
121100 
121200 
121200 
121400 
l2l5ou 
121bOu 
122000 
1221UO 
12220O 
122200 
122210 
122220 
122230 
122340 
122400 

200000 
210000 
211000 
212000 
213000 
214000 
215000 
210000 
21 7000 
218000 
219000 
220000 
221000 
2  2  2  0  0  0 
223000 
224000 
225000 
225000 
227000 
2  2  8  0  0  0 
229000 


FLEX  WEAPONS  MOOEl 

TQTaL  Lift  CYCLE  COST 

RESEARCH  Anu  development 
validation 
Contractor 
government 

full  Scale  Development 
Contractor 

Program  Management 
engineering 
Prototyoe  Hardware 
Software 

integration  and  Test 
Documentation 
Government 

project  Management 
systems  Engineering 
Systems  Test  and  ^valuation 
Test  Personnel  ana  Training 
Test  Spares 
Test  AGE/GSE/TE 
Test  facilities 

foreign  Military  Sales  Benefit 
INVESTMENT 

Acquisition  ^Contractor) 

Production  Hardware 
Pecuiiar  Support  Equipment 
Training 

integration  and  Test 
Program  Management 
Documentation 
Tecnnical  Support 
industrial  facilities 
initial  Spares  and  Repair  Parts 
Government 
GfE/Gr'M 

Common  Support  Equipment 
Training 

System  Test  and  Evaluation 
Project  Management 
Documentation 

up era  clone 1 /Si te  Activation 
Supply  Introauction 
f ransoor  tation 


r  A  s  u  s.  2 


3  Q  u  U  u  u 
j lOuOu 
3 1 1 GuO 
3 1 20uG 
3121  JO 
312  2  0  0 
3 1 2300 
31 24Gu 
3200O0 
3  2 1 Ouo 
32110O 
321200 
321300 
321-00 
322000 
322100 
32220u 
322300 
3  2  2  4  o  C 
32241U 
322420 
322430 
322300 
322600 
322610 
322620 
322700 
322600 
322310 
322620 
330UOG 
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Gi?££hXImg  and  support 
Operations 

operational  Personnel  lCre*j 
operational  Cor.sumaoles 
Material 
PuL 

txpenaacie  Stores 
utili ties 
Support 

Contractor 

factory  wepair 
factory  RI*/FF* 

Factory  Rewonc/Cvernaui 
Tecnnical  Services 
Government 

Maintenance  Personnel 
Support  ot  Support  equipment 
Training 

Updates  z  *oaif ications 
uocamentation  Opoates 
Sottware  Opoates 
System/SUD  System  Modifications 
Maintenance  Facilities 
Supply  Support 

heplenisnment  Spares  ana  Repair  Parts 
Suopiy  Management 
Depot  ReworP./Overnaui 
Transportation 

Transportation  Unscheduled 
Transportation  scneduleo 
Termination 


2-3 


is  separated  into  two  categories: 

1 1 0000  Validation 

120000  Full  Scale  Development 

These  cost  elements  may  be  broken  down  again.  From  the  example  in  Table 
2.2-1: 

1 1 0000  Val 1 dat ion 

is  divided  into  two  categories: 

Til  000  Contractor 

112000  Government 


This  process  could  continue  until  there  are  six  separate  levels  of  sub¬ 
divisions  beneath  the  "Total  Life  Cycle"  level.  In  most  cases,  the  CBS 
does  not  -need  to  be  this  detailed  and  the  user  will  not  use  all  levels. 


The  lowest  division  cost  elements  are  termed  "primary  cost 
elements."  Examples  of  primary  cost  elements  from  Table  2.2-1  have  CBS 
numbers  of  111000,  112000,  121100,  121200,  121300,  121400,  etc.  Each  primary 
cost  element  must  be  represented  by  an  equation  which  describes  its  cost  over 
the  life  cycle  of  the  system.  The  user  can  employ  the  equations  as  they 
exist  in  the  standard  file  (see  Appendices  D  and  E)  or  create  his  own.  The 
actual  equations  are  usually  relatively  simple  and  easy  to  understand.  For 
example,  a  manpower  equation  may  appear  as  follows: 


MC 


Y 

y~  NMH  (  I )  *SAL 
1-1 


where : 


MC  -  Manpower  cost  for  a  certain  aspect  of  the  program. 

NMH(l)  -  number  of  manhours  required  for  reporting  period  I 
(manhours) . 

SAL  »  Average  salary  ($/HR)  . 

I  »  Reporting  period  designator. 


Y  - 


Number  of  reporting  periods  in  the  life  cycle  (time  periodl . 


The  actual  input  and  format  of  the  equations  is  described  in  section  3.2.3. 


2. 3  ICC  Modeling  Criteria 

Attention  to  three  basic  criteria  will  ensure  that  the  CBS 
adequately  addresses  the  costs  which  are  relevant  to  the  objective  of  the 
life  cycle  cost  estimating  effort. 

Completeness  -  The  C8S  must  include  all  of  the  relevant  costs  incurred  during 
the  system's  life  cycle. 

Deta i 1  -  The  CSS  should  provide  sufficient  detail  for  cost  traceability 
and  for  assessment  of  the  effect  of  key  cost  drivers  on  the  total  life  cycle 
cost. 

Consistency  -  All  cost  computations  must  be  based  on  the  same  ground  rules 
and  assumptions.  Special  c are  should  be  taken  to  ensure  that  no  more  than 
one  primary  cost  element  addresses  a  specific  system,  thereby  avoiding 
double  accounting  of  costs. 
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3.0 


FLEX  COMPUTER  PROGRAM 


3. 1  "LEX  Overview 

Nine  data  files  may  be  used  with  FLEX,  seven  input  files  and  two 
intermediate  results  files.  Figure  3.1-1  presents  an  overview  of  the  data 
file  Interfaces  with  the  FLEX  computer  program  and  use  of  the  mult'-run 
feature.  Each  data  file  is  described  briefly  and  discussed  in  the  sections 
that  follow.  Figure  3.1-2  presents  an  overview  of  the  LCC  estimating 
process,  high  1 ight ing the  data  file  interfaces  and  access  sequence. 

CSDFL  data  file  describes  the  default  CBS.  It  contains  the  CBS 
number  and  description  of  each  CBS  cost  element.  The  cost  equation,  cost 
category  code,  funding  type  code,  and  inflation  factor  code  are  inc'uded  for 
each  primary  cost  element. 

OSDfL  data  file  contains  the  definition  or  description  of  each 
parameter  used  in  the  C8S  cost  equations. 

CS  data  file  contains  any  changes  to  the  default  CBS  that  the 
user  desires  to  implement  for  a  particular  run  or  group  of  runs. 

NV  data  file  contains  the  va!ue{s)  for  each  parameter  used  in 
the  computing  the  cost  equations. 

DATA  data  file  contains  the  information  used  for  FLEX  program 
control,  such  as  the  number  of  reporting  periods  in  the  cost  estimate. 

This  file  also  contains  the  report  selection  card. 

1DENT  data  file  contains  the  program  descriptor  uniquely 
identifying  each  FLEX  run.  The  descriptor  is  used  as  the  header  on  each 
page  of  FLEX  outputs. 

SA  data  file  contains  the  names  of  variables  that  the  user 
has  chosen  to  be  sensitized  over  a  specific  range. 
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InDUt  Files  for  the  Ft£X  Prooram 


i . 2 . 1  iaisccucLiaa 


FLEX  requires  tne  creation  of  sever,  input 
can  be  grouped  in  a  partitioned  data  set  or  left  as 
files  aeoenainy  on  tne  user's  particular  needs  ana 
configuration.  Tne  following  sections  give  a  brief 
cf  each  file  along  «itn  individual  card  formats  ana 

files . 


stand-alone 
tne  JCL  file 
description 
sanpie  input 


3.2.2 


C2-£lla 


Tne  CS  file  is  used  for  updating  CS  or  Eg  cards  for 
in  a  multi-run  set.  Tne  CS  file  can  contain  three  tyoes 
OE  aataai  CS,  ZQ  and  SwDCS  cards.  The  following  is  a 
description  of  tne  card  formats  and  tneir  functions  (see  Figure 

3.2-1 . ) 


each  run 
of  cards 


CS  CAEC  - 
breaxdown 


Tnis  card  eitner  deletes  a  previously  entered  cost 
structure  element,  or  enters  an  entirely  new  element 


CS  CARO  FORMAT 


COLUMN 

DESCRIPTION 

1-2 

Card  Type  "CS" 

3-8 

Cost  Breaxdown  Structure  Numper 

9-10 

Unused 

11-50 

Cost  Element  Description 

51-54 

Unused 

55-56 

Cost  Category 

57-59 

Unused 

60 

funding  Type 

61-64 

Unused 

65 

Inflation  Factor  Type 

66-69 

unused 

70 

Eauation  Code 

71-72 

unusea 

73-78 

Deletion  Codes  "DELETE" 

79-80 

Unused 

o  CS  cards  may  not  be  continued 

o  All  deletion  caras  must  appear  £irst. 

o  To  delete  an  already  existing  element,  simply 
code  in  columns  1-8  for  tne  element.  ^Leaving 
tne  rest  of  tne  card  bianx,  type  in  deupte  m 
columns  73-78.  The  deletion  of  any  cost 
element  will  automatically  delete  all  of  its 
subdivisions . 
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Figure  3.2-1  Sample  CS  Fi^e 


CS1000U0 

CSlOQooO 

SArtPLE  100000  NAME 

CS1100U0 

SAMPLE  110000  NAME 

01 

£Q1 10000 

A  ( I ) ;  X ,  l ,  y 

CS120000 

SAMPLE  120000  NAME 

01 

EullOOOU 

mi) ;  1,1,  i 

CS21G000 

CS34UOO0 

THIS  LLhL  IS  NEW 

Oi 

£03 40000 

ccn.-i.i.y 

DELETE 


2  4  1 

1  i  1 


DELETE 

1  2  1 


Tne  first  line  in  this  example  deletes  cost  element  number  iooooo 
and  all  of  its  lower  indentured  cost  elements,  me  next  5  lines 
recreate  CBS  number  100000  ana  also  create  tne  CSS  numbers  xioooo 
and  120000  with  their  respective  equations.  Line  7  deletes  CBS 
number  2100U0  and  any  of  its  sub-elements  if  they  exist. 

Finally,  tne  last  2  lines  create  a  new  CBS  number  unumcer 
(340000)  and  gives  it  an  equation.  The  CS  file  is  used  primarily 
for  modifying  a  standard  file  for  a  specific  run.  If  the 
standard  file  is  to  oe  permanently  changed,  the  user  should 
change  tne  CSDFL  file  instead. 
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To  modify  an  already  existing  cost  element, 
you  must  delete  it  first,  then  code  m  the  new 
element  as  tnough  it  did  not  exist. 

o  Any  primary  cost  elements  must  contain  a  "l" 
as  tne  equation  code  and  nave  values  for  the 
cost  category,  funding  tyDe,  and  the  inflation 
factor  type,  or  a  fatal  error  will  occur. 

o  All  new  CS  cards  must  be  in  order  with  respect 
to  tneir  cost  breakdown  structure  number  or  a 
fatal  error  will  occur. 

££  Ca&Q  -  Inis  card  must  immediately  follow  any  primary  cost 
element.  It  contains  tne  equation  in  Reversed  Polish 
Notation  which  is  used  to  evaluate  cost  element  values  for 
each  year. 

(NOTE:  toe  EQ  cara  format  for  tne  CS  file  is  exactly  the 
same  as  for  the  CSOr L  file) 

£Q  CARD  FORMAT 


column 

DESCRIPT ION 

i-2 

Cara  Type  "EQ" 

3-8 

Cost  Breakdown  Structure  sumoer 

9-10 

Unused 

11-80 

Cost  Equation 

o  £Q  cards  may  be  continued  on  as  many  earns  as 
needed  with  the  following  restrictions:  If  a 
card  is  to  be  continued,  tne  last  equation 
element  on  tne  card  must  be  followed  by  a 
comma.  Ail  E 0  continuation  cards  must  contain 
tne  same  characters  in  columns  1-8  ana  must  oe 
in  usage  order. 

o  All  EQ  cards  must  be  in  order  with  respect  to 
tneir  cost  breakdown  structure  number  an d  must 
immediately  follow  the  primary  cost  element  CS 
card,  or  a  fatal  error  will  result. 

o  To  modify  tne  EQ  card  tor  a  certain  CBS 
number,  you  must  first  delete  the  cost 
element,  and  then  enter  a  new  CS  card. 

o  All  equation  elements  on  EGL  cards  must  be 

separated  by  commas.  Spaces  in  this  field  are 
ignored. 


0 


For  a  description  of  Reversed  Polish  Notacion 
instructions  see  section  3.2.3  tcne  CSDFL 
File) . 


EltL£S  -  inis  card  is  used  to  separate  tne  update 

sections  of  the  CS  file  for  eacn  inaiviouai  run  of  a  multi- 
run  set. 


COLUMN 


1-5 

6-80 


3.2.3 


DESCRIPTION 

Card  Type  "ENDCS" 
unused 

o  If  no  updates  are  to  be  added  to  a  particular 
run,  the  ENDCS  card  must  still  be  included  for 
tne  run.  cunless  It  is  tne  final  run,  in 
which  case  it  sav  be  left  out.) 

CSUEL-Eiia 


The  CSDFL  file  is  the  default  file  of  CS  and  EQ  cards 
for  all  runs.  The  CSDFL  file  can  contain  only  two  c/Des  of 
cards.  The  following  is  a  aescription  of  the  card  formats  anc 
tne  functions  (see  Figure  3.2-2): 


CS  CA&Q  -  This  card  describes  a  cost  brea<down  structure  element. 
It  also  contains  information  as  to  whether  or  not  it  is  a  primary 
element.  If  this  is  tne  case,  it  must  contain  the  cost  category, 
the  funding  type,  tne  inflation  factor  type,  equation  code  ("l"), 
and  must  be  followed  by  an  EQ  card. 

CS  CAPO  FORMAT 

COLUMN  DESCRIPTION 

I- 2  Card  Type  “CS" 

3-8  Cost  dreaicdown  Structure  Number 

9-10  Unused 

II- 50  Cost  Element  Description 

51-54  Unusea 

55-56  Cost  Category  Code 

57-59  Unused 

60  Funding  Type  Code 

6l-o4  Unused 

65  Inflation  Factor  Type  Code 

66-69  Unused 

70  Equation  Code 

71-50  Unused 

All  CS  cards  must  be  in  order  vich  respect  to 

their  cost  breandown  structure  number  or  an 
error  will  result. 

3*9 


o 


figure  3.2-2  Sample  CSDFL  File 


C5000OOO 

CS100000 

CS110000 

TOTAL  Lift  CYCLE 

RESEARCH  A WO  DEVELOPMENT 

VALIDATION 

CS111000 

EUlllOOO 

CONTRACTOR 

ADCCI);i,l,Y 

01 

1 

l 

l 

CS 1 12000 
E01 1 2000 
CS1 20000 
CS121000 

GOVERNMENT 

ADG(I);I,1,Y 

FULL  SCALE  DEVELOPMENT 

CONTRACTOR 

01 

1 

l 

l 

CSlillOC 

£0121 10U 

management 
dcpmcu  ;i,  i  ,  y 

ul 

1 

l 

l 

CS121200 

£0121200 

engineering 

DCe  (  i  ) ;  I ,  l  #  y 

01 

1 

l 

l 

CS121300 

EQ121300 

PROTOTYPE  HARDWARE 
£CH II ) ; 1 , 1 ,  Y 

0 1 

1 

.1 

l 

CS121400 

£0121*00 

SOFTWARE 

DCS(I);I,1,Y 

01 

1 

l 

l 

CS121500 

£0121500 

TEST  AND  EVALUATION 

DC1£(I);1.1,Y 

01 

1 

l 

l 

CS121600 

£0121600 

DOCUMENTATION 

DCD  ( 1  j ;  1 , 1 ,  Y 

01 

1 

l 

l 

CS121700 

£0121700 

CS122000 

SUPPORT  AND  TEST  EQUIPMENT 
DCSTCI);I,1,Y 

GOVERNMENT 

01 

1 

l 

l 

CS 1 22 100 
£0122100 
CS122200 

PROGRAM  MANAGEMENT 

DGPM ( I ) ; I , 1 , Y 

PROTOTYPE  TEST  AND  EVALUATION 

u  1 

1 

l 

l 

CS12221 0 
£0122210 

TRAINING 

DGTTCI)  ,*I,l,Y 

01 

i 

l 

l 

CS122220 

£0122220 

TEST  SITE  ACTIVATION 

DGTA(I) ;I,1,Y 

01 

l 

l 

l 

CS122230 

£0122230 

CS200000 

TEST  AND  EVALUATION 

DGTE ( I ) ; 1 , 1 ,  Y 

INVESTMENT 

01 

l 

l 

l 

o 


o 

0 


,*jnseat &i 
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o  Only  one  CS  card  per  cost  element  Ci.e.,  CS 
cards  may  not  be  continued). 

o  Any  primary  cost  element  CS  cards  muse  contain 
a  "1"  as  tne  equation  code  in  column  IQ  or  a 
fatal  error  will  result.  An  EQ  card 
immediately  follows  the  CS  card  for  each 
primary  cost  element. 

£0  CAitQ  -  Tnis  card  must  immediately  follow  any  primary  cost 
elemenc.  It  contains  tne  equation  in  poiisn  notation  which 
is  used  to  evaluate  tne  cost  element  value  for  each  year. 

EQ.  CARD  FORMAT 

column  DESCRIPTION 

Cara  Type  “£Q" 

Cost  drea«aov<n  Structure  Numoer 
unused 

Cost  Equation 

o  All  EQ  cards  must  be  in  order  nth  respect  to 
their  cost  breaKdown  structure- number  ana  must 
immediately  follow  tne  primary  cost  element  CS 
card,  or  a  fatal  error  will  result. 

o  EQ  cards  may  be  continued  on  as  many  cards  as 
needed  with  tne  following  restrictions:  If  a 
cara  is  to  be  continued,  tne  last  equation 
element  on  tne  card  must  be  followed  by  a 
comma.  All  EQ  continuation  cards  must  contain 
the  same  cnaracters  in  columns  1-8  and  must  be 
in  usage  order. 

o  Ali*equation  elements  on  EQ  cards  must  be 

separated  by  commas.  Spaces  in  tnis  field  are 
ignored. 

Rauaa&ae  fiaiisa  tlarariaa  Earaaa 

Equations  are  entered  on  tne  EQ  cards  in  tne  form 
commonly  <nown  as  Reversed  Polish  Notation.  It  is  a  form  or 
wonting  with  registers  and  many  electronic  calculators  use  tnis 
tecnnlque.  Each  operation  (♦,-,*,/,*»,)  acts  on  the  two 
quantities  immediately  preceding  it,  wording  from  left  to  rignt. 
Thus  a,  a,  c,  ♦  ,  *  represents  (3+C)*a. 


1-2 

3-8 

5-10 

11-80 


Equation  elements  are  separated  by  commas.  Summation 
is  indicated  by  the  semicolon.  Tne  sequence  is  "subscript, 
minimum  value,  maximum  value."  Tne  subscript  "l"  always  denotes 
tne  year  and  is  created  differently.  Those  years  outside  the 
range  of  "1"  are  assigned  a  cost  of  zero  while  those  witnin  tne 
range  are  assigned  tne  cost  obtained  by  fixing  the  value  of  "1" 
appropriately  and  summing  over  the  other  subscripts.  Samples  or 
equations  written  in  Reversea  Polish  Notation  are: 

l .  A  ( I J ;  1 , 1 ,  r 
Same  as,  ¥ 

ACI) 

1  =  1 


2.  A(l),B,+,C(J)f*,D,E,**,-,F,/;l,1 ,Y,J,1 ,N 


N 

{L(A(D  +  b)  *  c  (J)3  -  de>  /F 
j=i 


3.2.4  QAXA-EJLla 


The  DATA  File  controls  the  input  and  output  reports, 
allows  certain  program  default  parameters  to  be  cnanged,and 
allows  for  a  space  to  write  remarks  whicn  are  printed  in  tne 
program.  Tne  data  file  allows  four  types  of  cards  whicn  must  be 
grouped  in  tne  order  presented  here.  The  following  is  a 
description  of  tne  different  card  types  and  their  functions  (see 
Figure  3.2-31: 


CM  CAED  -  This  card  controls  which  input  and  output  reports  are 
printed,  it  also  includes  a  flag  wnlcn  specifies  either 
infiation  rate  or  inflation  factor. 


CM  CARD  FORMAT 

COLUMN  DESCRIPTION 

1-2  Card  Type  "CN" 

3  Equation  Input  Report  Flag 

>  Dictionary  Input  Report  Flag 

s  Remar ks  Input  Report  Flag 

o  variaole  value  Input  Report  Flag 

7  Cost  Adjustment  Factor  Input  Report  Flag 

8  unused 


3  — a 


figure  3.2-3  Semple  DATA  Fixe 


Cftlllll  111111111  0 

ft*  THIS  IS  Aft  EXAMPLE  OF  THE  REMARK  CARD. 

RM  THESE  CAW  8£  AS  MAM Y  REMARKS  AS  NECESSARY . 

4INPUT 
8Y*1 , 

CAT1s'I>EVELOPh','EJ»T  FACI','LIT1ES 
CAT2**PRUGkAM  ','«ANAGEME','NT 
CA Tdl*' DEVELOP.  ','FACILITI'.'ES', 

CAId2*' PROGRAM  '  MAflAGEME '  /  '  P*T  '  * 

£LIls*8  <k  0 
ELT2*'IUVEST. 

FUNDS*'  * , ' 

IRSD*5-*0.05,IHP«aC*5*0.06, IRC0N*5*0.0o , ISOM*5 *0 . 08 , 
DR*5*0 .00 . 

Y=5 , 

YEARS*' 1 9S2', '19«3', '1964' ,'1385', '1986' 

4k  Eft  0 
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Summary  Output  Report  Flag 

Funding  vs.  Cost  Category  Output  Report  Fxag 
Cost  Brea<aown  oy  Year  Output  Report  Fxag 
Cost  8rea<aown  Totals  Output  Report  Flay 
General  Funding  Output  Report  Flag 
Annual  Cost  oy  Funding  Output  Report  Flag 
annual  Cost  oy  Cost  Categories  Output  Report  Fi.ay 
Sensitivity  Analysis  Output  Report  Fiag 
unused 

Infxation  Rate/Factor  Input  Flag 
Unused 

o  Tne  CN  card  must  appear  first  m  the  Data 
File. 

o  All  input  report  flags  can  pe  either  "0"  or 
"1".  A  "0"  signifies  tnat  no  report  is  to  De 
included  in  the  output,  while  a  "1"  signifies 
tnat  the  report  snould  be  printed. 

o  The  output  report  flag  specifies  -hicn  type  or 
types  of  output  is  required.  Tnere  are  three 
different  types:  A  "1”  signifies  that  the 
report  is  in  constant  dollars,  a  M2M  signifies 
tnat  tne  report  is  in  inflated  dollars,  and  a 
"4"  signifies  that  report  is  in  inflated  and 
discounted  dollars.  If  tne  user  enters  "0", 
no  report  will  ae  printed.  Combinations  may 
be  entered  ay  simply  adding  up  tne  individual 
report  numbers  and  entering  tne  total  le.g., 
to  print  all  tnree  of  tne  General  Funaing 
output  reports,  tne  user  snould  enter  a  "7"  in 
column  13  of  the  CM  card.)  There  is  a 
complete  description  of  ail  reports  in  the 
section  labeled  "Output  Reports." 

UASEL1SX  IMEUX  CARDS  -  Tne  basic  input  data  is  entered  on 
NAMELIST  input  cards.  NAMELIST  is  a  special  input 
processing  tecnnique  that  allows  a  great  deal  of  freedom  and 
brevity  in  providing  input  data  to  a  program. 

Certain  rules  govern  tne  use  of  the  NAMELIST  tecnnique; 
tnese  rules  are  described  here.  The  first  card  for  NAMELIST 
input  must  have  "A"  in  column  2  followed  immediareiy  by  a 
NAMELIST  name  (for  tnis  program  tnat  name  is  "INPUT")  and 
tne  name  followed  by  a  blank,  subsequent  cards  do  not  use 
tnis  identification  but  column  1  must  be  blan*.  The  ena  of 
namelist  data  signified  by  entering  "&END"  after  tne  final 
model  input  data.  Data  is  entered  m  tne  format  "Variable 
name  =  Variable  value."  If  the  variable  is  defined  as  an 
integer  (in  tnis  program  only  dimensioned  scalars  are 
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9 

10 
11 
12 

13 

14 

15 
1  o 

1 7-iy 
20 

2 1  -b0 


integers},  the  value  must  be  an  integer  (not  contain  a 
decimal  point.)  Embedded  blanxs  in  cne  name  or  vaxue  are 
illegal,  but  blan<s  ••nay  apoear  cefore  or  after  each 
C  Caution  :  Bianxs  after  a  value  with  no  decimal  point  will 
be  interoreted  as  zeros.)  A  comma  must  be  used  to  delimit 
and  separate  data  entries.  Input  to  arrays  uay  be  done  in 
one  of  several  ways,  some  of  tnese  ways  are  illustrated  in 
tne  following  example: 

Assume  an  array  "A"  dimensioned  by  three, 
into  which  it  is  desired  to  enter  the  values 
8,8,5.  This  can  be  done,  under  namelIST 
input  by: 

A(1)=S. ,A(2)=8. ,AC 3)=5. , 
or 

A=8  .  ,8.  ,5.  , 
or 

A=2*3. ,5., 
or 

A(i)a8.,AC3)*5., 

In  tne  last  form,  the  program  will  taxe  the  first  value  as 
default  for  tne  second. 

RM  CARD  FORMAT 

DESCRIPTION 

Card  Type  "Rm" 

Any  standard  characters 


The  Rm  Cards  should  Immediately  follow  tne  CN  card. 

o  A  RM  card  may  oe  continued  as  long  as  "Rh"  is 
typed  in  tne  first  columns  or  tne  continued 
card. 

o  Rm  cards  snould  be  in  usage  oroer. 

bUdELXSI  iarlabdas.  -  There  is  a  total  of  41  different 
NAMELIST  input  variables  that  can  be  assigned  values  in  tne 
DATA  tile.  The  following  is  a  list  and  description  of  eacn 
one : 
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COLUMN 

1-2 

3-80 


CAIi-CAliJ  -  Tnese  variables  contain  the  names  of  the 
various  cost  categories.  There  are  10  possible  cost 
categories.  *itr.  each  name  comprised  of  24  characters  or 
iess.  Eacn  name  must  be  entered  in  ei gnt-character  groups, 
for  example: 

C AT  1  =  'PROGRAM  '  ,  'MANAGE. ME'  ,  '  N  T 

if  a  cost  category  name  is  not  specified  cne  default  values 
ar  e : 


CAT1  = 

CuwTSACIOR 

CAT2  = 

PkUGka.A  MANAGEMENT 

CaT3« 

TESTIaG 

CAT  4s 

PRIME  EGUIPMENT 

CaTSs 

TRAINING 

CA 16  = 

SUPPLY  SUPPORT 

CAT7  = 

TECHNICAL  DATA 

CA  T  6  = 

SUPPuRT  EUlilPMENT 

CATS>  = 

operations 

AT  1 0  = 

MAINTENANCE 

NuCAI  -  This  variaole  contains  the  number  of  cost  categories 
presently  being  used.  its  assigned  value  must  be  between 
one  and  ten.  for  example: 

•  NOCATs  6, 

If  not  included  In  tne  namELIST  input,  it  is  assigned  a 
default  value  of  ten. 

CAXfil  -  CAIfilfl  -  These  variables  contain  tne  names  or.  the 
various  cost  categories  ana  should  be  the  same  as  CAIl, 
tnrougn  CAT10,  but  should  oe  arranged  so  tnat  tne  characters 
are  entered  on  a  20-cnaracter  field.  For  example: 

CATBls  'PROGRAM  ' MAN AGEME ' , ' NT  '  , 

If  not  included  in  tne  NAMELIST  input,  these  variables 
default  to  tne. same  names  as  CAT1  -  CAT10. 

1  -  This  variable  contains  the  integer  number  of  reporting 
periods  used  and  su&£  be  iadudea  in  tne  NA'ME,L1SI  incut. 

Tne  value  should  be  between  one  and  tnirty.  for  Example: 

Y=24 


no  default  value  is  given  to  this  variaole. 

XEA&S  -  The  array  contains  tne  laoels  to  ce  given  to  each  of 
tne  Y  reporting  periods.  For  example: 


3 


lEARSs  '1*80', '1981', '  1982  ',  etc. 

I £  not  mciuaed  in  the  NAMELIST  input,  tne  default  values 
are : 

i Ears  c  i  j  =  'i' 

i£A«5U)s  '2' 

0 

0 

0 

3 

*EARS(30)=  '30' 

SL21.  -  ELX6  -  Tnese  variaoies  contain  tne  labels  of  the 
major  cost  elements  used  in  tne  cost  breakdown  structure. 
There  are  six  possible  element  names  witn  each  comprised  of 
sixteen  cnaracters  or  less,  tacn  name  must  oe  entered  in 
eignt-character  groups.  Tor  example: 

elt i =  'phase  ii', 'rut  &  e  ', 

If  not  included  in  tne  namelist  input,  tne  default  values 
ar  e : 


Elt  i  = 

DEVELOPMENT 

ELI2  = 

INVESTMENT 

ELI  2  = 

0  s  £ 

ELT<*s* 

(no  default 

value 

given) 

ELTS* 

Cno  default 

value 

given) 

ELTb* 

(no  default 

value 

given) 

ElUiDl  -  EilliLS  -  These  variables  contain  the  funding  type 
labels  and  can  concain  sixteen  characters  or  less.  Eacn 
name  must  be  entered  In  eignt-character  groups.  Tor 
example : 

FUNDi=  ' R  &  0  ','  ', 

If  not  included  in  tne  NAMELIST  input  tne  default  values 
are : 

FUNDI*  R  i  D 
FJND2*  procurement 

FUN03=  CONSTRUCTION 

fun04=  a  *  m 

FUNDS*  MIL  PERSONNEL 
FUNOb*  OThERS 

&I  -  This  variable  contains  tne  integer  value  of  the  Y 
reporting  period  *nicn  is  to  be  used  as  the  base  value.  For 
example : 
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ax=5 


If  not  included,  its  default  value  is  one. 

fi&,  IRAQ,  laaaac,  I2CQU,  12CE  -  These  arrays  contain  tne 
real-numoer  values  of  cne  rates  to  oe  used  in  calculating 
cost  factors.  Tnese  values  au&L  at  ta&tzt&.  For  example; 

DR=30*0.0o, IRRD*i0*0.06, IRPftOCs30*0.12, 

ISCONaO .15, 0.10,23*0. Ob, I ROMa3o*0.u5, 

(NOTE:  Assumes  30  reporting  perioasj 

DR(Y);  Discount  rates  for  the  indiviaual  reporting  periods. 

IRRDCY):  Inflation  rates  for  research  and  development  cost  for 

tne  individual  reporting  periods. 

IRPROCCYj:  Inflation  rates  tor  procurement  costs  tor  the 
individual  reporting  periods. 

IRCon( Y) :  Inflation  rates  for  construction  costs  tor  the 
individual  reporting  periods. 

IROMCYj:  Inflation  rates  for  operation  ano  Maintenance  costs 

for  tne  individual  reporting  periods. 

Tne  inflation  rate  codes  used  on  the  "CS"  cards  are  as 
follows : 

IRRD  *  "1" 

1RPRCC  =  "2" 

IRCON  a  "3" 

IROM  a  "4" 

EiiOLC  CARD  -  Tnis  card  is  used  to  separate  tne  individual 
runs  of  a  multi-run  set.  It  follows  immediately  after  tne 
card  containing  tne  NAMELIST  LEND.  It  must  oe  included  if 
tnere  is  more  than  one  run. 

ENDCL  CARD  FORMAT 

COLUMN  DESCRIPTION 

1-5  Caro  Type  "ENOLC" 

5-80  Unused 
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This  fils  contains  the  descriptions  and  values  of  the 
parameters  used  in  tne  primary  cost  element  equations.  The  DSDFL 
file  can  contain  two  types  of  caras,  tne  mv  ana  DP  caros.  Tne 
following  is  a  description  of  tne  card  formats  and  their 
functions  (.see  Figure  1.2-43: 

tU  CARO  -  This  card  enters  the  scalar  or  array  values  to  be  useo 
witr.  tne  variable  names  given  in  tne  EQ  cards  of  the  CSDfl  or  CS 
files . 

NV  CARD  FORMAT 

CULuhN  DESCRIPTION 

1-2  Card  Type  "NY" 

3-4  unused 

3-10  Variable  Name 

lo-oO  variable  ValueCsj 

o  Tne  MV  card  may  be  continued  with  the 

following  restrictions:  The  iast  variable 
value  on  a  continued  card  must  be  followed  by 
a  comma.  Columns  1-5  snouid  be  exactly  the 
same  for  each  continued  card.  Continued  cards 
snouid  be  in  usage  order. 

o  The  NV  cards  describing  a  variable  need  not  be 
in  any  order  in  the  DSDFL  file. 

o  The  user  need  not  enter  any  N  V  cards  in  the 
DSDFL  file  and  instead,  enter  them  separately 
for  each  run  in  the  NV  file,  cas  long  as 
there  is  an  NV  card  for  each  variable  used  in 
the  EQ  cards  for  each  run.) 

OS  CARD  -  Tnis  card  enters  the  variable  description.  It  is 
used  only  in  the  output  reports  and  is  not  required,  if 
left  out,  no  error  will  result  out  variaoie  descriptions 
will  oe  left  blan*. 

DS  CARD  FORMAT 


COLUMN 

DESCRIPTION 

1-2 

Card  Type  "DS" 

3-4 

unuseo 

5-15 

variable  Marne 

16-72 

variable  Description 

7J-60 

Unused 

3-lo 


figure  3.2-4  Sample  DSDrL  file 


as  adcd 

Do  ADC (13 
OS  ADC  Cl) 
DS  AUG  Cl) 
03  ADG (I ) 
DS  CSu 
05  CSO 
DS  DCIK) 

0 

o 

0 


ACQUISITION  COST  OF  DATA  DURING  INVESTMENT  PERIOD 
GOVERNMENTAL  PAYMENTS  TO  THE  CONTRA  CTO*  f  OR  TECriN 
ICHAL  WORK  PERFORMED  DURING  VaLIDaTIOn  PnASE 
GOVERNMENT  EXCPEND1IURES  FOR  TECNHICau  AhD  MANAGG 
RIAL  WGRK  OUkInG  VALIDATION  PrtASc  (.5/YEAK) 

AREA  COST  FOR  D-LEVtL  MAInTEMaUCE  C  $/S0 .  FT /  Y  EAR  ) 
AREA  COST  FOR  OPERATIONAL  SPACE  C  $/a'u. FT . / YEAR  J 
DUTY  CYCLE  Of  THE  KTh  SPARE  ITEM.  (.RATIO) 
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i 


0 


Tne  OS  card  nay  be  continued  with  the 
following  restrictions:  Any  continuations 
must  be  grouped  together  and  in  usage  order. 

Any  blanks  in  columns  16-7 l  are  considered 
characters  and  will  be  printed.  Only  one 
continuation  card  can  be  used. 

o  Because  the  J»V  cards  for  a  certain  run  n-  d 
not  be  included  In  the  DSDFL  tne  and  instead 
entered  in  the  NV  file,  tne  DSOFL  file  can  be 
used  exclusively  to  enter  DS  cards  for  a 
multi-run  set.  The  variable  descriptions  do 
not  cnange  tnrougnout  the  set,  and  the 
variable  values  are  changed  for  eacn 
individual  set. 

3.2.6  ia£ax-£JJ.* 

This  file  contains  tne  program  description  used  as  the 
neading  for  each  run.  In  the  case  of  a  ouiti-run  set,  tnere  must 
be  a  neader  card  for  each  run  of  tne  sat.  There  are  two  types  of 
cards  allowed  in  tne  IDEN?  file,  the  Meaner  card  ana  ETslDiO  card. 
The  following  is  a  description  of  the  card  formats  ana  their 
functions  (see  figure  3.2-5): 

Card  -  This  card  enters  the  description  wtucn  appears  on 
the  top  of  tne  page  of  each  output  report  (the  header.)  Tne 
header  can  contain  up  to  iqo  characters. 

HEADER  CARD  FORMAT 

COLUMN  DESCRIPTION 

1-120  Characters  aescrlbing  tne  particular  run. 

o  Any  standard  characters  are  allowed 

o  This  card  may  be  continued  on  one  extra  card, 
as  long  as  the  limit  of  ioo  characters  is  not 
exceeded. 

£iiU£Q  CA&U  -  This  card  must  immediately  follow  eacn  header 
card  set.  Its  function  is  to  separate  tne  headers  of  each 
individual  run. 

ENDIO  CARD  FORMAT 

COLUMN  DESCRIPTION 

1-5  Cara  Type  "EnDIO" 

6-60  unused 

3-1  tf 


Figure  3.2-5  Sample  IDEWT  File 


LIFE  CXCLE  COST  EQUIPMENT  MODEL  FLEX9B  TEST  RUN 


3.2.7 


Ci.V_.El.  la 


The  NV  file  is  used  for  updating  the  values  of 
variables  given  on  the  previous  NV  cards.  Tnis  allots  for  new 
values  for  each  run  of  a  multi-run  sec.  Tne  NV  file  can  concain 
two  types  of  cards,  the  NV  ana  cNDNV  cards.  Tne  following  is  a 
description  of  the  card  formats  and  their  functions  (.see  Figure 
3.2-6)  . 

NR  CARD  -  This  card  eitner  updates  the  value  of  a  previously 
entered  variable,  or  defines  a  completely  new  variable.  The 
format  is  exactly  the  same  as  in  tne  DSDFL  file. 

NV  CARO  FORMAT 

DESCRIPTION 

Card  Type  "NV" 

Unused 

Variable  Name 
variable  Value(s) 

o  The  nv  card  may  be  continued  with  the 

following  restrictions:  Tne  last  variable 
value  on  a  continued  card  must  be  followed  by 
a  comma.  Columns  1-iS  should  be  exactly  tne 
same  for  each  continued  card  group.  Continued, 
cards  should  be  in  usage  order. 

o  The  nv  cards  describing  a  variable  need  not  be 
in  any  order  in  tne  tiV  file. 

o  The  user  need  not  enter  any  NV  cards  in  tne 
D50FL  file  and  instead,  enter  them  separately 
for  eacn  run  in  tne  NV  file,  (as  long  as 
tnere  is  an  NV  card  tor  each  variable  used  in 
the  £0  cards  for  each  run.) 

SRQttR  CARD  -  This  card  is  used  to  separate  the  update 
sections  of  the  NV  file  for  eacn  of  the  individual  runs  of  a 
multi-run  set. 

If  no  updates  are  to  be  added  to  a  particular  run,  an  ENDNV 
card  must  still  be  included  for  tnat  run.  (Unless  it  is  the 
final  run,  in  which  case,  it  salt  be  left  out.) 

ENDNV  CARO  FORMAT 

COLUMN  DESCRIPTION 

1-5  Card  Type  "ENONV" 

6-80  unused 

3-20 


COLUMN 

1-2 

3-4 

5-15 

16-80 


Figure  3.2-6  Sample  MV  File 


i«  V 

MU 

15. 

N  V 

Pi  H 

2. 

nV 

AD(Y) 

300000,4*0.0 

NV 

ADC  ( Y  J 

500000,4*0.0 

N  V 

AOGl Y) 

250000,4*0.0 

N  V 

ATU(  YJ 

5OOO0, 4*0. 0 

NV 

CE 

2. 

N  V 

CIPE 

1500. 

MV 

Cm 

.50 

MV 

CP 

.05 

NV 

cs  m 

2*0. ,3*15000 

NV 

CSC 

2.4 

MV 

CSI 

240. 

MV 

cso 

240. 

MV 

CST(wK) 

750. , 10000. , 

N  V 

CSTCmK ) 

10000 . ,20000 

NV 

CTi 

1000. 

MV. 

CTM 

750. 

MV 

CTO 

500. 

o 

o 


0 


3  0UOO . , 400OO 0  . 


,  50CMJU . 
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S4.Ej.la 


This  file  identifies  the  variables  that  will  be 
sensitized  m  each  run.  A  scalar  so  narked,  «ixl  be  set  equal  to 
the  lower  range  value.  The  model  calculations  will  be  performed 
and  output  will  be  printed,  and  the  scalar  value  will  increase  by 
1/10  of  tne  range.  Tnis  process  will  concinue  until  arter  the 
scalar  value  equals  tne  upper  range  value  tsee  Figure  3.2-7. j 

An  array  variable  so  identified  has  ail  elements 
multiplied  by  tne  lower  range  value.  The  program  then  performs 
all  calculations.  This  process  is  repeated  ten  times 
incrementing  the  multiplier  by  1/10  or  tne  range  eacn  time. 

Array  elements  are  subsequently  printed  giving  the  original  and 
eleven  modified  values  of  each  element. 

There  is  a  limit  of  ten  scalars  and  ten  array  variables 
that  can  be  sensitized  m  each  run.  Any  excess  vui  be  ignored 
ano  a  warning  message  will  be  printed.  It  snould  be  noted  here 
that  the  sensitivity  analysis  proceaure  can  be  very  expensive  if 
large  data-bases  are  used  and  should  be  implemented  with 
discretion. 

0 

There  are  two  types  of  cards  allowed  in  the  S A  file, 
tne  $A  card  and  the  ENOSA  card.  Tne  following  is  a  description 
of  the  card  formats  and  their  functions: 

SA  CAEO  -  This  card  identifies  tne  variables  that  will  be 
sensitized  for  eacn  individual  run.  it  also  allows  the  user  to 
set  tne  lower  and  upper  range  values. 

SA  CARO  FORMAT 

COLUMN  DESCRIPTION 

1-2  Card  Type  H5A" 

3-9  Unused 

10-17  /ariaole  mnemonic 

1 o-l 9  Unused 

20-29  Power  Ranqe  Limit 

3o-39  Upper  Range  Limit 

40-80  Unused 


*  Figure  i.  2-7  Sample  SA  rile 

I 


SA 

CIPE 

750 

2250 

SA 

cn 

soo 

1500 

SA 

DCD 

0.500 

1.500 

SA 

ADC 

0.250 

1.250 

me  first  t*o  variables  specified,  C1PE  and  CTI,  are  scalars 
while  Che  next  two,  DCD  and  ADC,  are  arrays. 


3 .  3 

3.3.1  iataacucaian 

FLEX  maices  avaiiaoie  a  large  numoer  of  output  reports 
mat  tne  user  can  choose  to  print,  a  brief  description  and  a 
sample  of  each  type  of  report  follows  tnis  section.  Output 
reports  for  multiple-run  sets  are  also  discussed.  All  reports 
are  chosen  tnrougn  the  use  of  tne  CM  Cara  in  tne  Data  r'lie. 
Please  refer  to  section  3.2.5  for  a  complete  description  of  CN 
card  format.  Also  +•  A^e^in  O  £**•  o^f«T  vipers. 


The  title  page  is  printed  out  for  every  run  (this 
includes  multiple-run  sets).  Besides  the  title,  the  date  is 
princed  in  the  upper  rignt  hand  corner  and  the  program 
identification  for  tne  specific  run  is  printed  at  tne  bottom. 

The  title  page  is  princed  and  is  not  under  user  control. 

Immediately  after  tne  title  page,  the  Input  Data 
Listing  is  princed.  This  is  oasicaliy  a  direct  output  of  the 
input  files.  Errors  in  the  input  files  Cif  any  exist)  are  aiso 
listed  here  *ith  an  error  message  and  the  program  is  terminated. 
This  listing  is  only  printea  once  tor  each  multi-run  set,  and  it 
is  also  not  under  user  control. 
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Trus  report  lists  the  cost  elements  along  «itn  their 
CBS  numbers  and  their  annual  costs  In  £ive  year  groups. 
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This  report  lists  the  cost  elements  along  kith  their 
accumulated  life  cycle  totals.  The  percentage  of  the  total  ute 
cycle  cost  is  also  listed  for  each  cost  element. 
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This  report  lists  the  cost  elements  with  their  total 
cost  broken  down  Into  the  different  funding  types. 
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In  addition  to  the  constant  dollar  reports,  the  user 
nas  the  option  of  specifying  whether  or  not  he  also  wants 
inflated  dollar  reports,  inflated  and  discounted  dollar  repor 
or  any  combination  of  all  three  outputs.  This  is  controlled 
tne  CN  card  and  is  described  in  section  3.2.4  entitled  "D*Ta 
rile." 

If  the  user  does  specify  these  additional  reports,  the  ^ 
Will  appear  in  the  following  order: 

1.  Constant  dollar  reports 

2.  Inflated  dollar  reports 

a.  Inflated  and  discounted  dollar  reports 

1 . 3 . 1 5 

FLEX  also  gives  the  user  the  option  of  changing  any  or 
aii  of  the  information  inputted  to  the  model  and  rerunning  the 
program  all  during  one  session.  This  is  accomplished  by  setting 
tne  JCL  run  parameter  ana  modifying  tne  individual  input  data 
sets.  Tne  run  parameter  is  labeled  PaSm.GG  ana  set  equal  to  a 
value  of  '3'  in  the  JCL  sample  (s$‘£SVeff'c4-»  * ,  line  *590.)  Tne 
input  data  sets  can  be  modified  for  multiple  runs  oy  adding  tne 
data  changes  for  each  run  and  separating  tnem  by  tne  appropriate 
ENOJU  Cards.  lit  should  be  noted  here  tnat  fatal  errors  will 
occur  if  an  insufficient  amount  ot  ENDXX  Cards  are  inciuaea  in 
any  data  set.  Tne  general  rule  is  that  tne  user  should  have  at 
least  as  many  EnDXX  cards  as  there  are  runs  in  every  input  aata 
set . ) 
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APPENDIX  A 


GLOSSARY  OF  TEEMS 


ArPtNOiX  A 


AuaUAi.;  inrougnouc  cne  program  cne  *ora  "annj<u"  raters  tu  tne 
lengcn  ot  cne  reporting  perioas  ana  not  necessarily  to  years. 

A*kA£  XAklAa. i»££:  A  set  ot  varlaoles  tnat  neve  an  identical  name 
and  are  ditterentiacea  oy  a  suescript.  r'or  exa»ipj.e:  a  is 
aetinea  to  oe  an  array  ot  three  vanaoles,  auj,  aixj,  ana  a(,j). 
tacn  variaoie  in  tnis  array  can  nave  a  unique  vaxue. 

AkkAXS:  dee  AkKm*  v *k IadlES 

Ckx:  See  Cusr  oklakuo^w  STkuctukE 

CSS  SUmakk:  See  COST  8rlAKCQi«n  SlkuCiUrte.  nOnotK 

CUkSXAuX  OuxuakS:  See  OOLLaAS,  CCifcSlAMl 

CUSX  ak£A*Uu*x  SXkUCXJakk:  A  nierarcnicai  listing  or  ail  or  tne 
cost  components  of  a  system  cnrougnouc  its  life  cyc^e.  a  tree- 
iiKe  structure  wnicn  accounts  tor,  and  accurately  lists,  aii  or 
tne  relevant  costs  or  the  system.  rue  CoS  is  tne  oacxDone 
structure  used  to  calculate  .tne  life  cycle  cost.  isee  section 
2.2J 

CQSX  ak£AkQCak  SXkUCXU&E  filUkkEk:  Tne  six  digit  numuer  associated 
*ith  tne  particular  cost  element  lr.  tne  CBS.  inis  numoer  uefines 
tne  position  ana  indenting  ot  the  cost  element  to  tne  computer. 

CuSX  CAXECQkl&S :  up  to  ten  major  categories  *mcn  serve  to  iaoei 
individual  costs  of  a  similar  nature  so  tnat  tney  may  oe  tracxea 
as  a  group. 

CflSX  £Lkk£kX:  Any  of  tne  individual  lines  in  tne  CoS.  ine  cost 
element  specifies  an  inaiviouai  cost  or  a  suosystem  ot  related 
costs  tnat  are  part  of  an  entire  system. 

CQSX  tauAXlflk:  The  equation  tnat  is  associated  «icn  a  primary 
cost  element,  ine  cost  equation  predicts  tne  annual  cost  or  an 
item  tnrougnout  tne  life  cycle. 

C£  EI.LE:  rne  tile  -nicn  uooates  tne  cost  oreaicao«n  structure  ana 
equation  tor  eacn  individual  run.  (See  section 

CSU£L  E1L£:  The  file  anicn  contains  tne  cost  orea<uo*n  structure 
and  equations  at  cne  start  of  the  program.  ine  Co-e.Q  derauit 
tile.  (See  section  i.2.2} 

QAXA  £1L£:  The  input  file  wnich  contains  tne  oucpuc  report 
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ana  tne 


control  cara  tv..,  Cara],  tne  remar<  earns  ck«  uaro*), 
uHKtuliil  input.  (See  section  j.x.-O 

iii.AU ill  iii.fi.:  Tne  tiles  usee  in  entering  tne  initial  aaca  values 
tor  a  single  run  or  a  multiple-run  set.  toee  uawru,  vsuru) 

U ilUfcAfcU,  UfiuulA*X:  Costs  tnat  are  not  subject  tc  intiation  or 
aiscount  rates. 

UuUfcAfcU.  XuifcAXfc u:  Costs  tnat  are  ngureo  using  an  inneticn 
rate  ana  «.iil  increase  annually  to  maten  tne  economic  situation. 

fifiUUaaS,  XfcfcLAXfcU  auu  uxsuuuuii.fi:  Costs  that  are  tigurea  using 
oo th  intiation  and  aiscount  rates  so  as  to  maten  tne  economic 
situation. 

fiSUEu  £lu£:  Tne  tile  *nicn  sets  tne  variable  definitions  and 
values  at  tne  start  or  tne  program.  (See  section  s.^.o) 

fcUfcX:  Tne  name  given  to  tne  moditieo  version  ot  tne  navai  tire 

Cycle  Cost  FbtA  Model  iu  moael. 

XfiUAXXUu  ULfcUiuXu:  any  variable,  suoscript  or  operator  usea  in 
tne  cost  equations. 

iUUUXUw  XiEuS:  Up  to  six  categories  relating  government  funding 
agencies  to  program  costs.  Inaiviaual  costs  are  groupea  into 
tnese  funaing  types  ana  may  be  tracked  as  suen. 

XUifiAlfcfi  AUfi  fiASCOUUXUfi  fiUULAUS:  dee  DulLARS,  iwFiiAi£D  Ann 
OlSCUUfilfcO, 

XUfcUAiifi  fifiUUAUU:  See  UOLuARS,  iNFtAl'CD 

xueux  £XL££ :  me  seven  tiles  required  to  run  tne  Fn£A  program. 
(.See  section  j.2) 

JCt:  see  JOb  COnTKOL  language 

Jfib  CUuXiUU  LAUUUAUE:  The  ISM  system  computer  language  used  tor 
manipulating  files  and  setting  up  ana  executing  programs.  (For  a 
specific  example,  see  section  4.1.) 

uCC:  See  uIFfc  CYCL£  COST 

Ul££  C XCL£  CuSI:  me  cost  of  tne  system  incurred  curing  its 
entire  lifetime. 

UAUOU  CUUX  fcUfcUfcUl:  Tne  lines  in  tne  css  * nose  numbers  are  of 
tne  torm  xuOuOO,  «nere  "X"  is  an  integer  greater  tnan  0 .  Ine 
major  division  items  in  a  CbS. 
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J4C£ 


See  maJUK  COST  £L£R£nI 


im£UX  i'ne  section  or  tne  uh£a  rile  «incn  inputs 
variaole  values  into  tne  program,  inese  vaiues  are  usea 
internally  in  r'L£X  ana  cannot  oe  enterea  in  tne  joue  u  or  uo 
files . 


ill,*.:  ine  file  «nicn  upaates  tne  vanaole  cor  eacn  individual 

run  (.see  section  3.2.7.) 

Aooreviation  for  Operation  ana  Maintenance. 

UUXAUX  XALtlS:  ine  optional  aata  collection  cues  ke.S1  ana  RtS2 
•men  are  usea  in  post-processor  summary  programs. 


uiiXXUX  &££a&X£:  Any  of  tne  reports  covered  m  section  1.3  wnicn 
FL£X  maxes  availaole  to  tne  user.  ine  output  of  tnese  reports  is 
controlled  oy  tne  Cn  cara  as  part  of  tne  DmIm  die  (section 
3.2.4.) 


£££:  See  PKlM AR  i  COST  e-LE^im  r 

££11U£X  COSX  £L£4£.*X:  Ine  most  suoaiviuea  or  mynesc  maenturea 
item  in  tne  cost  Dreaxaown  structure.  ine  cost  elements  wnicn 
cannot  oe  oroxen  down  to  a  greater  aegree.  me  primary  cost 
elements  are  tnose  wnicn  nave  equations  descriuing  tneir  cost 
tnrougnout  tne  life  cycle. 

EAQ:  Aooreviation  for  Researcn  ana  Development. 

££X££££U  £QL££E  tiQXAXlflai:  Tne  metnod  oy  wnicn  cost  equations  are 
encoaed  as  input  to  FLEX  in  tne  CSDFL  or  CS  tiles.  (See  section 
3.2.3) 


E££U£X1&£  £££llifl:  The  time  periods  for  wnicn  ?  LcA  generates 
output  data  reflecting  tne  precicated  cost  oc  tne  system  (i.e., 
montnly  reports,  yearly  reports,  etc.). 

££*:  see  REVEKS £D  POLISH  DOTATION 

SA  £1L£:  Tne  tile  wnicn  inaicates  wnicn  vanaoles  are  to  oe 
sensitized  over  a  specitieo  range.  (See  section  i.i.d) 

SCA1AA  XA£1A SEES:  Variables  defined  in  tne  jour'L  or  av  riles 
wnicn  can  only  nold  one  value  (as  opposed  to  array  variacies.) 
Scalar  variaoles  are  tnose  wnicn  ao  not  contain  suosenpts. 

Slltt£C£X£X£U  XA£AASL££:  See  ARRAf"  VARIABLES 

IQXaL  LX££  CXCLE:  Refers  to  tne  entire  lifetime  of  a  system. 

U£QAX£  £IL£:  Input  files  wnicn  upaate  vaiues  cor  eacn  individual 
run  oc  a  multiple-run  set. 

X£A£:  Refers  to  one  reporting  perioa  ana  may  not  actually  nave 

tne  iengtn  of  one  year  depending  on  tne  user's  definitions  ana 
Input  aata.  .  , 


INPUT  DATA  LISTING  AND  C»ftO«  DIAGNOSTICS 


lift  CVCl*  COST  fOUIPMtNT  HOOtL  H  tx«  TSO  TtST  »OM 
input  DATA  l 1 STING  A NO  tauot  DIAGNOSTICS 
MAfICl  1ST  DATA 


INPUT  DATA  IISTINO  AND  ERROR  DIAGNOSTICS 
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c.c 


Other  Program  information 


C.  1  JCl  Deck  Setup 

Each  IBM  systen  is  slightly  different  and  JCL  naming  conventions 
will  also  differ  from  system  to  system.  This  means,  in  effect,  that  the  user 
will  have  to  create  his  own  JCL  fiel,  or  at  least,  modify  the  example  that 
Is  included.  (See  figure  4.1-1.)  If  the  user  is  not  well  acquainted  with 
JCL  or  the  system,  it  is  recommended  that  outside  help  be  obtained  in  setting 
up  this  file. 

C.2  Special  Functions 

The  FLEX  program  uses  standard  functions  throughout  with  me 
exception  of  the  Hughes  DATE  function  that  is  evoked  In  the  main  program. 

The  form  of  this  statement  is: 

CALL  DATE  ( 1  DATE) 

where  IDATE  is  a  three  member  array  variable  used  to  store  twelve  alpha¬ 
numeric  characters. 

KHHMBDDgVVYV  (e.g.  Oct.  03,  1381) 


C.3.  "LEX  Capability 

C.3.1  Introduction 

This  is  a  more  technical  and  comolete  description  of  the  caoaDi 1 i t ies 
the  FLEX  program  can  support.  Any  excesses  will  cause  fata!  errors  to  be 
generated. 

C.3.2  Number  of  Cost  Elements 

There  is  space  for  111  Cost  elements  and  equations. 

C.3-3  Number  of  Equation  Elements 

Equations  elements  are  the  arrays,  scalars,  operators,  and  con- 
statns  that  comprise  the  equations.  NOTE:  (Arrays  count  as  two  equation 
elements  because  of  the  subscript.)  There  is  space  for  2002  equation  elements. 

C.3.**  Number  of  New  Scalar  Variables 

Scalar  Variables  are  those  that  can  hold  only  a  single  value 
throughout  a  run.  There  is  space  for  113  scalars.  Each  scalar  name  can  be 
to  eleven  characters  long. 

C . 3 - 5  Number  of  New  Array  Variables 

Array  Variables  are  subscripted  variables  that  may  hold  any 
number  of  values  depending  on  the  subscript  value.  There  is  space  for  a 
total  number  of  3001  array  elements  with  space  for  109  different  array  names. 

Each  array  name  can  be  up  to  eight  characters  long  with  three  characters 
left  for  the  subscript  field  (a  total  of  eleven  characters.) 

C.3.6  Number  of  Reporting  Periods 

The  FLEX  program  describes  reporting  periods  as  "years"  although 
they  can  be  any  specified  time  period.  There  is  space  for  up  to  60  reporting 
periods . 

C.3.7  Number  of  Cost  Categories 

There  is  space  for  ten  different  cost  categories.  (See  section 
3.2. A  for  the  default  NAMELIST  values.)  Each  can  be  2^  characters  long. 


C-3 
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C.3.8  Number  of  Funding  Types 

There  is  space  for  six  different  funding  types.  (See  section 
3.2.**  for  the  default  NAMELIST  values.)  Each  can  be  sixteen  characters  long. 

C.3-9  Number  of  Major  Cost  Elements 

Major  cost  elements  are  those  whose  CBS  number  is  of  the  form 
X00000,  where  X  represents  an  integer  value  from  I  to  9-  They  are  the  sub¬ 
divisions  just  under  the  Total  Life  Cycle.  There  is  space  for  six  different 
major  cost  elements.  (See  section  3.2.**  for  the  default  NAMELIST  values.) 
Each  can  be  sixteen  characters  long. 
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/  / T71S635F  «JG8  (1.006.  AF57 03 .00.4-2.  SNUMB)  .  '  CAROL_ANNE_ME I LE 1  . 

/ /  CLASSES, NOTIFYSTT16635. MSGCLASS=A 

//SI  EXEC  PGMsIESGENER  IDENTIFICATION  FILE 

//SYSPRINT  DD  DUMMY 

/ /SYSUT1  DO  DDNAMSsIDENT 

/ / SYSUT2  CO  DC3=  (RECFMsFB. LRECL=80. BLKSIZE=4080) . 

/ /  DISP=  (NEW. PASS] . DSN=&TEMP2. 

//  SPACE=(TRK.  (5.5]] .UNIT sSYSD A 
//SYSIN  DD  DUMMY. DISPs 

//IDENT  DD  OSNsTT 18635 . FUX2CEDP . DATA ( I DENT] . D I SP=SHR 
//S2  EXEC  PGM=IE3GENER  OS  -  NV  QEFAULT  FILE  4TEMP11 
//SYSPRINT  CD  DUMMY 
/ / SYSUT 1  DO  DONAME=OSNVOFL 

//SYSUT2  DD  DCB=  (RECFMSFB, LRECU=8Q . 3LKSIZE=4080) . 

//  OISPs  (NEW. PASS] . DSNs4TEMPli. 

/ /  SPACE=  (TRK.  (5. S] ) . UNITsSYSDA 
//SYSIN  DO  DUMMY, DISPs 

/ / DSNVCFL  DO  0SN=TT13635.FLXSCEQP.DATA  (DSDFL3 . DISPsSHP 
/ /S3  EXEC  PGM=IE3GENER  CS  -  EQ  DEFAULT  FILE  4TEMP13 
//SYSPRINT  CO  CUMMY 
//SYSUT!  DO  OONAMEsCSECDFL 

/ / SYSUT2  DO  DC8=(RECFM=FB.LRECL=80.BLXSI2E=4080)  . 

/ /  OISP=  (NEW. PASS) . 0SNS8TEMP13, 

/ /  SPACE=  (TRK.  (5.5)). UNIT=SYSDA 
//SYSIN  DD  CUMMY. DISPs 

/ / CSEGDFL  DD  DSN=TT1863S.FLXSDEQP. DATA  (CSDFL) . DISP=SHR 
//S4  EXEC  PGM= I E3GENER  CS  =  EQ  MODIFICATION  FILE 
//SYSPRINT  OD  DUMMY 
/ /SYSUT 1  DD  DDNAMEsCS 

/ /SYSUT2  CD  DC8=  (RECFMsFB, LRECL=80. BLKSIZE=4080) , 

//  DISP=  (NEW, PASS) , DSN=4TEMP14, 

//  SPACE=(TRK.  (5.5)) .UNITsSYSOA 
//SYSIN  DD  DUMMY. DISPs 

//CS  DD  DSN=TT18635.FLXSCEQP.DATA  (CS)  , DISP=SHR 
//S5  EXEC  PGM=IE3GENER  DATA  FILE  WITH  CN  PM  AND  NAMELIST 
//SYSPRINT  DD  DUMMY 
/ /SYSUT1  CD  DONAMEsQATA 

/ / SYSUT2  DD  DC3=  (RECFMsFB. LRECLS80. 3LKSI2E=4080) . 

//  DISP= (NEW. PASS) . OSN=S TEMPS. 

//  SPACE=  (TRK.  (5.5)) .UNITsSYSOA 
//SYSIN  DO  DUMMY. OISPs 

//DATA  OD  0SNsTT18635. FLXSDEQP. DATA (DATA) .OISP=SHR 
/ /S6  EXEC  PGM=IEBGENER  OS  -  NV  MODIFICATION  FILE 
//SYSPRINT  DO  OUMMY 
/ /SYSUT1  DD  DDNAME=NV 

/ /SYSUT2  DD  DC8=  (RECFMsFB, LRECL=80. 8LKSI2E=4080) , 

//  OISP=  (NEW. PASS) . DSN=8TEMP12, 

/ /  SPACE=  (TRK.  (5.5)). UNITsSYSOA 
/ / NV  DO  DSN=TT 18635 . FLXSDEQP . DATA (NV) , 0 I SP=SHR 
//SYSIN  DD  DUMMY. DISPs 

//S7  EXEC  PGM= I E3GENER  SENSITIVITY  ANALYSIS  FILE 
//SYSPRINT  DD  DUMMY 
// SYSUT 1  DD  DONAME=SA 

//SYSUT2  DO  DC8=  (RECFMsFB. LRECL=80, BLKSI2E=4080) , 

//  DISPs  (NEW. PASS) . DSNsfiTEMPIS, 

//  SPACS=  (TRK.  (5.5)) .UNITsSYSDA 
//SYSIN  DO  DUMMY. OISPs 

//SA  DO  0SNSTT18635. FLXSDEQP. DATA (SA) .OISPsSHR 
//STEP1  EXEC  PGMsFLEX.PARMs’l'. TIMES (1.30) 

//STEPLIB  DO  OISPsSHR, DSN=TT18635. FLEX. LQAO 
/ /FTQ1F0Q1  DD  OCBs  (RECFMsFB, LRECL=80. 3LKS I ZE=4080) , 

//  OSNsiTEMPl. SPACE=  (TRK,  (20,10) ) . UNITsSYSDA 
// FT02F001  OD  0SN=&TEMP2. DISP=  (OLD. PASS) 

//FT03F001  OD  OCB=  (RECFMsFB. LRECL=80. BLKSI2E=4080) . 

/ /  OSNs&TEMP . SPACE-  (TRK .  (20 . 10) ) . UN I T=SYSDA 
//FT04F001  OD  DCSs  (RECFMsFB. LRECL=80, 3LKSI2S =4030) . 

//  OSN=4TEMP4. SPACES  (TRK.  (20. 10) ). UNITsSYSOA 
/ /FT05F001  CO  OSNs&TEMPS. DISP=  (OLD. PASS) 

//FT06F001  OD  SYSOUT=X. FC8=  (F680, ALIGN) 

//FT08F001  CD  OCB=RECFMsVS. SPACS=  (80.  (300) ). UNITsSYSOA 
//FT03F001  OD  DC3=  (RECFMsFB, LRECU=80 , 3LKS I2E=4080) . 

//  0SN*STEMP9. SPACES  (TRK.  (20, 10) ). UNITsSYSOA 
/ /FT10F001  DO  DCBs  (RECFMsVBS , LR£CL=132 . BLKS 1 2E=1324) , 

/ /  SPACES  (TRK .  (3 . 5) ) . UN I TsSYSOA 
//FT11F001  DD  DSNS4TEMP11. OISPs (CUD. PASS) 
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I  IF T12FC01  DO  DSN=£TEMP12. DISP=  (OLD. PASS) 

//FT13FC01  DD  DSN=tTEMPI3. DISP=  (OLD. PASS) 

//FTliFOOi  DD  DSN=iTEMPlv. DISP=  (OLD. PASS) 

//FT15FCC1  DD  D5N=1TEMP15 , D I SP=  (OLD . PASS) 

//F T13F0O1  DD  STSOUTs*.  DCB=  (f?ECFM=FBA.  LRECL=G0.  3LKSIZE=B0) 

/ /FT20F001  OD  DSN=TTi8635. RES2. DATA.  DISP= (NEW.  CA7LG)  . 

//  UNITsTSOi. DCB=  (R£CFM=FB. LRECL=80. BLK3IZE=80) . SPACE=  (TRK.  (3, 1) . RLSE) 
//FT21F001  DD  DUMMT . D I SP=  (NEW . CATLG) , 

//  UNir=TS01.DCS=(RECFMsFB.LREC«=aO.BLKSIZE=80) ,SPACE=(TPK. (1.1) . PLSE) 
//STS IN  DD  DUMMT 

// 
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SAMPLE  NA.VMAI  EQUTPi'ETT  C3S  AND  EQUATIONS 


appendix  contains  a  listing  of  the  sample  cost  breakdown  structure 
ry  the  Navy  for  their  equipment  model.  Following  the  CBS  is  a  detailed 
:  each  equation  and  each  equation  cost  factor  (variable) . 

b LEA  tuo I ?m£MT  muqel  Cost  oreaxdown  structure 

TOTAL  Lift:  CiCLE 

R£S£AnCH  A «D  OE  VELuPMEJv  I 
Valioation 
Contractor 
Government 

pull  Scale  development 
Contractor 
Management 
engineering 
Prototype  riaroware 
Sor tware 

lest  ana  Evaluation 
Documentation 

Support  ano  Test  Equipment 
Government 

Program  Management 
Prototype  Test  and  Evaluation 
Training 

Test  Site  Activation 
Test  and  t valuation 

INVESTMENT 

Government  Program  Management 
Prime  Equipment  Acquisition 
production  Hardware 
production  Support  ana  Services 
Proauccion  Test  ana  tvalua tion 
Transportation 
Instaliation  ana  Checkout 
Initial  SuDport  Acquisition 

Support  and  Test  Equipment  Acquisition 
Supply  Support 
Initial  Spares 
Prime  Equipment 
Support  ana  rest  Equipment 
New  nsn  £ntrw  into  tne  Supply  System 
Facilities 
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233100 

uperational 

23320U 

Maintenance 

234U00 

Documentation 

2341 00 

acquisition 

2342O0 

heproauction  ana  Oistrioucion 

235000 

Training 

235100 

Operator 

235200 

0/1  Level  Maintenance 

235300 

Depot  Level  maintenance 

2  J  5  *t  o  0 

instructor 

2355oo 

Training  hIus 

3o00oo 

Ulre.«Mi  i.-4U  ki*U  SLPPLri'l 

310000 

Operation 

311000 

Personnel 

312000 

Facilities 

313000 

energy  Consumption 

314000 

material  Consumption 

315000 

Software  Maintenance 

32000O 

Support 

321000 

Corrective  maintenance 

321100 

Labor 

321110 

O./i  Level  tfcemoe  &  Replace) 

321120 

□/I  Level  (Repair) 

321130 

Depot  Level  (Repair) 

321200 

Repair  Material 

321300 

Transportation  ana  RacKaging 

321310 

Material  handling  Laoor 

321320 

?ac<aging  Material 

321330 

Shipping 

322000 

Preventive  Maintenance 

322100 

Labor 

322200 

material 

323000 

Civernaul 

323100 

Laoor 

323200 

Material 

323300 

Transportation 

324000 

Support  &  Test  Equipment  Maintenance 

325000 

Facilities 

325100 

Shop  Space 

325110 

0/1  Level 

325120 

Depot  Level 

325200 

inventory  Storage 

325210 

0/1  Level 

325220 

Depot  Level 

326000 

Documentation  Maintenance 

327000 

Supply  Support 

327100 

Replenishment  Spares 

327200 

Supply  System  Management 

326000 

Training 

328100 

Operator 

3262UO 

32aiOO 

330000 


a/i  Level  Maintenance 
oepot  uevel  maintenance 
Termination 


D.2  Equipment  Life  Cycle  Cost  Equations 


CBS  121200 

Contractor  Engineering  costs  during  full  scale  development  effort 
is 


Y 

S  DCE(I) 

1-1 

Where 

DCE(I)  Contractor  Engineering  costs  ($/yr) 


CBS  121300 

Contractor  prototype  hardware  development  costs  during  full  scale 
development  effort  are 

Y 

S  DCH(I) 

1-1 

Where 

DCH(I)  Contractor  prototype  hardware  costs  ($/yr) 


CBS  121400 

Contractor  software  development  costs  during  full  scale 
development  effort  are 

Y 

S  DCS ( I ) 

1-1 

Where 

DCS(I)  Contractor  Software  development  costs  ($/yr) 


-W 


CBS  121500 

Contractor  development  Test  &  Evaluation  costs  during  full  scale 
development  effort  is 

Y 

5  DCTE(I) 

1-1 

Where 

DCTE(I)  Contractor  development  Test  &  Evaluation  costs  ($/yr) 


CSS  121600 

Contractor  Documentation  costs  during  full  scale  development 
effort  are 

Y 

S  DCD(I) 

1-1 

• 

Where 

DCD(I)  Contractor  Documentation  costs  ($/yr) 


CBS  121700 

Contractor  Support  &  Test  equipment  development  costs  during  full 
scale  development  effort  are 

Y 

S  DCST(I) 

1-1 

Where 

DCST(I)  Contractor  S&TE  development  costs  (5/yr) 


CBS  122100 

Government  Program  Management  costs  during  full  scale  development 
effort  are 

Y 

S  DGPM(I) 

1*1 

Where 

DGPM(I)  Program  Management  costs  ($/yr) 


CBS  122210 

Training  costs  incurred  by  students  during  Test  &  Evaluation 
maintenance  program  are 

Y 

S  DGTT(I) 

1-1 

Where 

DGTT(I)  Training  costs  ($/yr) 


CBS  122220 

Test  Site  activation/deactivation  costs  incurred  by  Government 
during  full  scale  development  Test  &  Evaluation  program  are 

Y 

S  DGTA(I) 

1*1 

where 

DGTA(I)  Test  Site  activation/deactivation  costs  ($/yr) 


CBS  122230 

Test  &  Evaluation  costs  incurred  by  Government  during  full  scale 
development  Test  6  Evaluation  Program  are 

Y 

S  DGTE(I) 

1-1 

Where 

DGTE(Z)  Test  fc  Evaluation  personnel  costs  ($/yr) 


INVESTMENT  COSTS 


CBS  210000 

Government  Program  Management  cost  is 
Y 

$  PMG ( I } 

1-1 

Where 

PMG ( I )  Program  Management  costs  ($/yr) 


CBS  221000 

Production  hardware  costs  of  the  Prime  Equipment  are 
Y 

S  NN ( I )  *  CO 
1-1 


Where 

NN( I )  Prime  equipment  annual  acceptance  schedule  (equip. /yc) 
CU  Prime  equipment  procurement  price  ($/equip.) 


CBS  222000 

Production  Support  &  Services  costs  of  the  prime  equipment 
are 


Y 

S  PSS(I) 

1-1 

Where 

PSS(I)  Production  Support  &  Services  costs  ( $/yr ) 


CBS  223000 

Production  Test  &  Evaluation  costs  of  the  prime  equipment 

are 


Y 

S  PTE ( I ) 

I«1 

Where 

PTE(I)  Production  Test  &  Evaluation  costs  ( 5/yr ) 
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CBS  224000  . 

Transportation  to  installation  site  expenditures  to  cover  the  cost 
of  moving  the  prime  equipment  from  the  contractors  facility  to  the 
point  of  installation  are 

Y 

S  NN { I )  *  CTPE 
1-1 

Where 

NN(I)  Prime  equipment  annual  acceptance  schedule  (eauip/yr) 
CTPE  Transportation  costs  ($/equip) 


CBS  225000 

Installation  costs  for  the  Prime  Equipment  are 
Y 

S  NN(I)  *  CIPE 
1-1 

Where 

NN ( I )  Prime  equipment  annual  acceptance  schedule  (eauip/yr) 

CIPE  Installation  costs  ($/equip) 


CBS  231000 

Acquisition  costs  of  Support  &  Test  equipment  are 
Y 

S  STE(I) 

>1 

where 

STE(I)  Support  &  Test  equipment  acquisition  costs  (5/yr) 


CBS  232110 

Acquisition  cost  of  Primary  equipment  Initial  Spares  is 


Y 

S  Nil  Cl) 
1-1 


Where 
NN  ( I ) 
OT 

DC  ( K ) 

QTY ( K ) 

CST(K) 

DSC ( K  ) 

FPST 

FILS 

RSS(K) 

FIRT 

FDRT 

R(K) 

FH(I) 

K 

NK 


NK 

*  S  OT*OC(K)*QTY(K)*CST(K)*[OSC(K)*(FPST+cILS)  * 
K-l 

[  1-DSC ( K ) ] * [RSS(K) *FIRT+ [l-RSS(K) ] *FDRT]  ]  / 

[R( K ) *FR( I ) *365] 


Prime  equipment  annual  acceptance  schedule  (equip/vr) 
Prime  equipment  annual  operating  time  (hrs/equip/year ) 
Duty  cycle  of  Kth  item  (ratio) 

Quantity  of  Kth  item  (quantity/item) 

Unit  cost  of  the  Kth  item  ($/item) 

Discard  rate  of  Kth  item  (ratio) 

Procurement  lead  &  safety  stockaqe  time  for  spares  (days) 
Required  stockage  time  at  O/I  level  for  spares  (days) 
Repair  level  ratio  (ratio) 

Required  stockage  time  for  O/I  repairable  items  (days) 
Required  stockage  tine  for  depot  repairable  items  (days) 
Mean  time  between  failures  for  Kth  item  (hrs/failure) 
Reliability  improvement/degradation  factor  (factor) 
Designator  for  a  specific  spare/repair  item 
The  number  of  spare/repair  items  in  an  equipment 


CBS  232120 

Acquisition  cost  of  Support  &  Test  Equipment  Initial  Spares 
is 


Y 

S  STE(I)  *  STEM 
1-1 

where 

STE(I)  Support  &  Test  equipment  acquisition  costs  (S/yr) 
STEM  Material  support  rate  .  Percent  of  S&TE  cost  (ratio) 
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CBS  232200 

Introduction  of  new  NSN'  s  (National  Stock  Number)  into  tne  suppl 
system  costs  are 


IYI 

§  (  NSNP  +  NSNS  )  *  RIE 

I-IYI 

Where 

NSNP  Number  of  new  NSN'  s  of  Primary  Equipment  (NSN) 

NSNS  Number  of  new  NSN'  s  of  Support  &  Test  Equipment  (NSN) 

RIE  Average  NSN  entry  into  the  supply  system  cost  (S/NSN) 


CBS  233100 

Facility  costs  incurred  by  the  Government  to  construct/prepare 
the  operational  sites  are 

V 

S  FOS ( I ) 

1-1 

Where 

FOS ( I )  Operational  site  const/prep,  costs  (S/yr) 


CBS  233200 

Facility  costs  incurred  by  the  government  to  construct/prepare 
maintenance  sites  are 

Y 

S  FMS(I) 

1*1 

Where 

F MS ( I )  Maintenance  site  constr/prep.  costs  (S/yr) 


CBS  234100 

Acquisition  costs  of  Technical  Data  not  included  in  the 
development  costs  are 

Y 

5  AD(I) 

1*1 

Where 

AD( I )  Technical  Data  Acquisition  costs  (S/yr) 


CBS  234200 

Reproduction  and  Distribution  costs  of  Technical  Data  are 


Y 

s  NC(I)  *  NP  *  CP 
1-1 

Where 

NC ( I )  Number  of  copies  (copies/yr) 

NP  Number  of  pages  in  a  set  of  technical  data  (pages) 

CP  Reproduction  and  distribution  costs  ( $/page/copy ) 


CBS  235100 

Operating  personnel  pay,  allowance,  travel  costs, and  course  fees 
incurred  during  the  initial  operator  training  course  are 

Y 

5  PTO(I)  *  CTO 
1*1 

Where 

PTO(X)  Number  of  students  ( students/yr ) 

CTO  Operating  personnel  training  cost  (S/student) 


CBS  235200 

O/l  level  maintenance  personnel  pay,  allowance , travel  costs, 
and  course  fees  incurred  during  the  initial  training  course 
are 


Y 

S  PTM(I)  *  CTM  ■ 

1-1 

Where 

PTM(I)  Number  of  students  (students/yr) 

CTM  O/l  Maintenance  personnel  training  cost  (5/student) 


CBS  235300 

Depot  level  maintenance  personnel  pay,  allowance , travel  costs, 
and  course  fees  incurred  during  the  initial  training  course 

are 


Y 

S  PTP(I)  *  CTP 
1*1 

Where 

PTP(I)  Number  of  students  ( students/yr ) 

CTP  Depot  Maintenance  personnel  training  cost  ( S/student) 


CBS  235400 

Instructor  training  personnel  pay,  allowance, travel  costs,  and 
course  fees  incurred  during  the  initial  training  course  are 

Y 

S  PTI(I)  *  CTI 
1*1 

Where 

PTI(I)  Number  of  students  (students/yr) 

CTI  Instructor  training  cost  ($/student) 


CBS  235500 

Acquisition  and  installation  costs  of  training  aids  of  the 
initial  training  program  are 

Y 

S  ATU ( I ) 

1*1 

Where 

ATU ( I )  Acquisition  and  installation  costs  of  training  aids  (S) 


D-D 


CBS311000 

Personnel  pay  and  allowance  costs  incurred  by  the  equipment  operators 
are 


V 

S  N(I)  *  PO  *  RO  *  OT 
1*1 

Where 

N ( I )  Prime  equipment  inventory  (equip/yr) 

PO  Number  of  operators  per  prime  equipment  (operator/equip) 
RO  Operator  hourly  pay  rate  (S/hr/operator) 

CT  Prime  Equipment  operating  time  (hr s/equip/yr ) 


CBS  312000 

Facility  space  costs  for  providing  necessary  operational  area  for 
the  equipment  are 

Y 

S  N ( I )  *  PSOS  *  CSO 
1*1 

Where 

N ( I )  Prime  equipment  inventory  (equip/yr) 

PSOS  Operational  area  per  prime  equipment  ( sq . ft ./equip ) 
CSO  Operational  area  space  cost  ( S/sq. f t ,/yr ) 


CBS  313000 

Energy  cost  incurred  during  the  equipment  operation  is 
Y 

S  N(I)  *  CE  *  OT 
1*1 

Where 

N ( I )  Prime  equipment  inventory  (equic/vr) 

CE  Energy  cost  ( $/hr s/equip ) 

OT  Prime  Equipment  operating  time  ( hr s/equip/yr ) 


CBS  314000 

Material  costs  incurred  during  the  equipment  operation  are 


y 

S  N(I)  *  CM  *  OT 
I»1 

Where 

N  ( I )  Prime  equipment  inventory  (equip/yr) 

CM  Material  cost  ($/hr/eguip) 

OT  Prime  equipment  operating  time  ( hr s/equip/yr ) 


CBS  315000 

Software  maintenance  costs  incurred  during  the  equipment  operation 
are 


y 

S  CS(I) 

1-1 

Where 

CS ( I )  Prime  equipment  software  maintenance  costs  (S/yr) 


CBS  321110 

O/I  level  Corrective  Maintenance  Labor  costs  for  the  detection, 
isolation,  removal  and  replacement  of  item  failures  in  the  prime 
equipment  are 


y  nk 

$  N(I)  *  s  OT*DC( K ) *QTY ( K) *LSO( K ) *RSL  /  [R(K)*FR(I)] 

1-1  K-l 

Where 

N ( I )  Prime  equipment  inventory  (equip/yr) 

OT  Prime  equipment  operating  time  (hr s/equip/yr ) 

DC(K)  Duty  cycle  of  Kth  item  (ratio) 

QTY(R)  Quantity  of  Kth  item  (quantity/item) 

LSO(K)  O/I  maintenance  time  to  remove , replace  Kth  item  (hrs/item) 
RSL  O/I  maintenance  personnel  pay  rate  ($/hr) 

R(K)  Mean  time  between  failures  for  Kth  item  ( hrs/f ailure) 
FR(I)  Reliability  improvement/degradation  factor  (factor) 


CBS  321120 

0/1  level  Corrective  Maintenance  Labor  costs  incurred  during  the 
repair  of  a  failed  item  are 

Y  NK 

S  N(I)  *  s  OT*DC(K)*QTY(K)*LSI(K)*RSL*RSS(K) (l-DSC(K)]  / 

1-1  K«1 

[R(  K) *FR( I ) ] 

Where 

N(I)  Prime  equipment  inventory  (equip/yr) 

OT  Prime  equipment  operating  time  (hrs/eauip/yr ) 

DC( K)  Duty  cycle  of  Xth  item  (ratio) 

QTY(K)  Quantity  of  Xth  item  (quantity/item) 

LSI ( X)  0/1  maintenance  time  to  repair  the  Kth  item  (hrs/item) 
RSL  0/1  maintenance  personnel  pay  rate  (S/hr) 

RSS(K)  Repair  level  ratio  (ratio) 

DSC(K)  Discard  rate  of  Kth  item  (ratio) 

R(K)  Mean  time  between  failures  of  Xth  item  ( hrs/f ailure ) 

FR( I )  Reliability  improvement/degradation  factor  (factor) 


CBS  321130 

Depot  level  Corrective  Maintenance  costs  incurred  during  the  repair 
of  a  failed  item  are 

Y  NK 

S  N(I)  *  s  OT*DC( K) *QTY (K)*LSD(K)*RSD* [1-RSS ( K) ] * 

I»1  K-l 

[l-DSC(K)]  /  (R(K)*FR(I)1 

Where 

N ( I )  Prime  equipment  inventory  (equip/yr) 

OT  Prime  equipment  operating  time  (hr s/equip/yr )s 

DC( X)  Duty  cycle  of  Kth  item  (ratio) 

QTY(K)  Quantity  of  Kth  item  (quantity/item) 

LSD( X)  Depot  maintenance  time  to  repair  Kth  item  (hrs/item) 
RSD  Depot  maintenance  personnel  pay  rate  (S/hr) 

RSS(K)  Repair  level  ratio  (ratio) 

OSC(K)  Discard  rate  of  Kth  item  (ratio) 

R(K)  Mean  time  between  failures  of  Kth  item  ( hrs/failure) 

FR( I )  Reliability  improvement/degradation  factor  (factor) 


CBS  221200 

Corrective  Maintenance  Repair  Material  costs  are 


Y  NK 

$  N  ( I )  *  s  OT*DC(K)*QTY(K)*CST(K)*FM* fl-DSC(K) ]  /  [ R( K ) *FR(  I ) ] 
1*1  K-l 


Where 

N(I)  ,  Prime  equipment  inventory  (equip/yr) 

OT  Prime  equipment  operating  time  (hrs/eauip/yr } 

DC ( K }  Duty  cycle  of  Kth  item  (ratio) 

QTY(K)  Quantity  of  Kth  item  (quantity/item) 

CST(K)  Unit  cost  of  the  Kth  item  ($/item) 

FM  Repair  material  rate.  Percent  of  item  cost  (ratio; 

DSC(K)  Discard  rate  of  Kth  item  (ratio) 

R(K)  Mean  time  between  failures  of  Kth  item  ( hr  s/failure ) 

FR( I )  Reliability  improvement/degradation  factor  (factor) 


CBS  321310 

Packaging  Labor  costs  incurred  during  the  process  of  shipping 
failed  items  between  the  intermediate  and  depot  level  main¬ 
tenance  facilities  are 


Y  NK 

s  N ( I ) *  s  OT*DC(K)*QTY(K)*2*W(K)*RPL*[l-RSS(K)J  * 

1*1  K-l 

[l-DSC(K)]  /  [ R( K ) *FR( I ) ] 


Where 

N(I) 

OT 

DC(K) 

QTY(K) 

W(K) 

RPL 

RSS(K) 

DSC(K) 

R(K) 

PR(I) 


Prime  equipment  inventory  (equip/yr) 

Prime  equipment  operating  time  ( hr s/equip/yr ) 

Duty  cycle  of  Kth  item  (ratio) 

Quantity  of  Kth  item  (guantity/item) 

Weight  of  Kth  item  (#) 

Packaging  labor  cost  ($/#) 

Repair  level  ratio  (ratio) 

Discard  rate  of  Kth  item  (ratio) 

Mean  time  between  failures  of  Kth  item  ( hrs/failure) 
Reliability  improvement/degradation  factor  (factor) 


CBS  321320 

Packaging  Material  cost  incurred  during  the  process  of  shipping 
failed  items  between  the  intermediate  and  depot  level  main¬ 
tenance  facilities  are 

Y  NX 

S  N  ( I )  *  S  OT*DC( X ) *QTY ( X) *2*W( X) *RPM* [1-RSS( X ) ]  * 

I»1  K-l 

[l-DSC(K)]  /  [R( K) *FR( I ) ] 

Where 

N ( I )  Prime  equipment  inventory  (equip/yr) 

OT  Prime  equipment  operating  time  ( hr s/equip/yr ) 

DC( X)  Duty  cycle  of  Xth  item  (ratio) 

QTY(K)  Quantity  of  Xth  item  (quantity/item) 

W(K)  weight  of  Kth  item  {#) 

RPM  Packaging  material  cost  ($/#) 

RSS(X)  Repair  level  ratio  (ratio) 

R(K)  Mean  time  between  failures  of  Kth  item  (hrs/failure) 

FR( I )  Reliability  improvement/degradation  factor  (factor) 


CBS  321330 

Shipping  cost  incurred  during  the  transportation  of  failed 
items  between  the  intermediate  and  depot  level  maintenance 
facilities  are 

Y  NK 

s  N( I )  *  s  OT*DC( X ) *QTY ( X) *2*W( X ) *RSR*RW( X ) * [1-RSS ( X ) ] * 

1-1  K-l 

(l-DSC(K)]  /  [R( X) *FR( I ) ] 

Where 

N ( I )  Prime  equipment  inventory  (equip/yr) 

OT  Prime  equipment  operating  time  ( hr s/equip/yr ) 

DC(K)  Duty  cycle  of  Kth  item  (ratio) 

QTY(K)  Quantity  of  Kth  item  (quantity/item) 

W(K)  Weight  of  Kth  item  (#) 

RSR  Shipping  cost  (5/#) 

RW( X)  Item  packing  weight  ratio  (shipping  Wt/unpacked  Wt) 

RSS(R)  Repair  level  ratio  (ratio) 

DSC(K)  Discard  rate  of  Xth  item  (ratio) 

R( X )  Mean  time  between  failures  of  Kth  item  (hrs/failure) 
FR( I )  Reliability  improvement/degradation  factor  (factor) 


CBS  322100 

Preventive  Maintenance  Labor  costs  are 
Y  NM 

S  N ( I )  *  S  OT  *  LPM(N)  *  RSL  /  NPH(N) 

I»1  N«1 

Where 

N ( 1 )  Prime  equipment  inventory  (equip/yr) 

OT  Prime  equipment  operating  time  (hr s/equip/yr ) 

LPM(N)  Maintenance  time  of  Nth  type  PM  action  ( hrs/equip/action) 
RSL  0/1  maintenance  personnel  pay  rate  ($/hr) 

NPM(N)  Time  between  inspections  of  Nth  type  PM  (hrs/action) 

N  Designator  for  a  specific  preventive  maintenance  type 

NM  Number  of  preventive  maintenance  types 


CBS  322200 

Preventive  Maintenance  Material  costs  are 
Y  NM 

5  N ( I )  *  S  OT  *  MPM(N)  /  NPM(N) 

1-1  N-l 

Where 

N(I)  Prime  equipment  inventory  (equip/yr) 

OT  Prime  equipment  operating  time  ( hrs/equip/yr ) 

MPM(N)  Material  cost  of  Nth  type  PM  action  (S/equip/action) 
NPM(N)  Time  between  inspections  of  Nth  type  PM  (hrs/action) 
N  Designator  of  a  specific  preventive  maintenance  type 

NM  Number  of  preventive  maintenance  types 


CBS  323100 

Prime  equipment  Overhaul  Maintenance  Labor  costs  are 
Y 

S  NOH(I)  *  OHL  *  RSD 
I«i 

Where 

NOB ( I )  Prime  equipment  overhaul  schedule  (equip/yr) 

OHL  Overhaul  maintenance  time  (hrs/equip) 

RSD  Depot  maintenance  pay  rate  ($/hr) 


CBS  323200 

Prime  equipment  Overhaul  Maintenance  Material  costs  are 


Y 

S  NOH(I)  *  OHM 
1*1 

Where 

NOH(X)  Prime  equipment  overhaul  Schedule  (equip/yr) 
OHM  Overhaul  maintenance  material  cost  ($/equip) 


CBS  323300 

Transportation  of  material  costs  for  shipping  equipment  and 
other  items  during  Prime  equipment  overhaul  are 

Y 

$  NOH(I)  *  OHT 
1*1 

Where 

NOH ( I )  Prime  equipment  overhaul  schedule  (equip/yr) 

OHT  Material  shipping  rate  (S/equip) 


CBS  324000 

Support  &  Test  Equipment  Maintenance  Labor  and  Material  costs 
are 


Y 

S  N  ( I )  *  STES 
1*1 

Where 

N(I)  Prime  equipment  inventory  (equip/yr) 

STES  Recurring  support  cost  of  S&TE  ($/prime  equip) 


D-20 


CSS  325110 

C/I  level  aa intenance  shop  space  costs  an 


S  MSSI(I)  *  CSI 

1-1 

Where 

MSSI(I)  O/I  maintenance  shop  space  (sq.  ft./vr) 

CSI  O/I  maintenance  space  cost  (S/sq.  ft.) 


CBS  325120  • 

Depot  level  maintenance  shoo  space  costs  are 


S  MSSD(I)  *  CSD 
I  - 1 

Where 

MSSD.(  I }  Depot  maintenance  shop  space  (sq.  ft/yr) 

■  CSD  Depot  maintenance  space  cost  (S/sc.  ft.) 


CSS  325210 

O/I  level  maintenance  material  storage  costs  are 


S  rssi(I)  *  CSI 

1-1 

Where 

ISSI(I)  C/I  maintenance  material  storage  space  (sq.  ft./y: 
vCSI  O/I  maintenance  space  cost  (S/sc.  ft.) 


CBS  325220 

Depot  level  maintenance  material  storage  costs  are 


S  I3SD(I)  *  CSD 
1-1 


Where 

•ISSD(I)  Depot  maintenance  material  storage  space  (sq.  ft./yr) 
CSD  Depot  maintenance  space  cost  (S/sq.  ft.) 


t>-21 


CSS  326000 

Technical  data  maintenance  costs  for  managing  the  technical  data 
distribution  center  are 

Y 

S  N?  «  RDM 

Where 

NP  Number  of  pages  in  a  set  of  technical  data  (pages) 

RDM  Technical  data  management  costs  ($/page) 

IYI  Initial  year 


CSS  327100 

Corrective  Maintenance  Replenishment  Spares  costs  are 
Y  NK 

S  N ( I ) *  S  OT*DC(K)*QTY(K)*CS?(K)*DSC(K)  /  (R(K)*FR(I)] 

1-1  K«1 

Where 

N(I)  Prime  equipment  inventory  (equip/yr) 

OT  Prime  equipment  operating  time  ( hr s/equip/yr ) 

DC( K)  duty  cycle  of  Kth  item  (ratio) 

QTY(R)  Quantity  of  Kth  item  (quantity/item) 

CST(K)  Unit  cost  of  the  Kth  item  (S/itera) 

DSC(K)  Discard  rate  of  Kth  item  (ratio) 

R(K)  Mean  time  between  failures  of  Kth  item  ( hrs/failure) 

FR( I )  Reliability  improvement/degradation  factor  (factor) 


CBS  327200 

Supply  support  management  costs  are 
Y 

5  (  NSN?  +  NSNS  ]  *  RIM 


Where 

NSNP  Number  of  new  NSNs  for  prime  equipment  (NSN) 
NSNS  Number  of  new  NSNs  for  S&TE  equipment  (NSN) 
RIM  Supply  support  management  costs  (S/NSN) 

IYI  Initial  year 


D.3  Equipment  Life  Cycle  Cost  Factors  (Variables) 


Life  Cycle  Cost  Factors 
Names,  Descriptions,  Dimensions  and  Sources 

The  material  in  this  appendix  contains  a  listing  of 
the  104  Cost  Factors  used  in  the  NAVMAT  LCC  Model.  Names, 
Descriptions,  Dimensions  and  the  source  of  information 
have  been  identified  for  all  the  Cost  Factors.  These  major 
sources  are: 

1.  Program  Management  Office  (PMO) 

2.  Program  Manager  for  Logistics  ( PM ( L ) )  and/or  his/her 
Logistic  Managers 

3.  The  Contractor 

4.  Analyst 


D-23 


.  -MdwarttflVl  ... 


Name 

Descc iption 


Dimension 

Source 


AD  ( I } 

Acquisition  cost  of  data  during  Investment  in  year  I. 
This  refers  to  acquiring,  writing,  assembling,  refor¬ 
mating  technical  manuals  and  other  documentation  not 
covered  during  Research  &  Development  phase. 

S/year 

PMO 


Name 

Descr iption 

Dimension 

Source 

ADC ( I ) 

Government  payments  to  the  contractor  for  technical 
and  managerial  work  performed  during  the  Validation 
phase  of  the  Research  &  Development  in  year  I. 

S/year 

PMO 

Name 

ADG(I) 

Descr iption 

Government  expenditures  for  technical  and  managerial 
work  performed  during  the  Validation  phase  of  the 
Research  &  Development  in  year  I. 

Dimens  ion 

S/year 

Source 

PMO 

Name 

ATU(I) 

Descr iption 

Acquisition,  transportation,  and  installation  costs 
of  training  aids  and  devices  to  conduct  operator, 
maintenance  personnel,  and  instructor  training  courses 
during  initial  training  program  in  year  I. 

Dimension 

$/year 

Source 

PM(L) 

Name 

3Y 

Descr iption 

Base  year  during/from  which  all  cost  adjustments  are 
made . 

Dimension 

Dimensionless 

Source 

PMO 

D-24 


Name 

Descr iption 

Dimension 

Source 


CE 

Energy  consumption  cost  incurred  during  the  operation 
of  the  prime  equipment. 

$/hr/equip 

PM( L)  &  Contractor 


Name 

Descr iption 


Dimension 

Source 


CIPE 

Installation  cost  of  the  prime  equipment  (If  not 
covered  by  the  acquisition  cost).  This  cost  refers  to 
the  material  and  services  involved  in  assembling  the 
equipment  and  complete  checkout  to  assure  achievement 
of  operational  status. 

$/equip 

PM(L) 


Name  CM 

Description  Cost  of  materials  consumed  during  the  operation  of  the 
prime  equipment. 


Dimension 

$/hr/equip 

Source 

PM ( L )  &  contractor 

Name 

CP 

Descr iption 

Average  cost  per  page  of  set-up,  reproduction,  and 
distribution  of  technical  manuals. 

Dimens  ion 

$/page/copy 

Source 

PM  ( L ) 

Name  CS(I) 

Description  Software  maintenance  cost  during  prime  equiDment 
operation  in  year  I. 

$/year 
PM  ( L ) 


Dimension 

Source 


Name 

Descr iption 
Dinens ion 
Source 

CSD 

Area  cost  for  depot  level  maintenance  space 
$/sq. ft. /year 

PM  { L ) 

Name 

Descr iption 
Dinens ion 
Source 

cs: 

Area  cost  for  0/1  level  maintenance  space 

$/sq.ft./year 

?M(L) 

Name 

Descr iption 

Dimension 

Source 

CSO 

Area  cost  for  Operational  space. 

$/sq. f t./year 

PM  { L ) 

Name 

Descr iption 

Dimension 

Source 

CST(K) 

Unit  cost  of  the  Kth  spare/repair  item. 

$/item 

PM(L) 

Name 

Descr iption 

Dimension 

Source 

CTI 

Average  cost  incurred  during  instructor  training  course 
for  personnel  pay  &  allowance,  travel,  and  course  fees. 
S/student 

PM(L) 

Name 

Descr iption 

Dimension 

Source 

CTM 

Average  cost  incurred  during  0/1  maintenance  personnel 
training  course  for  personnel  pay  &  allowance,  travel 
and  course  fees. 

5/student 

?M(L) 

D-26 


Name 

Descr iption 

Dimension 

Source 

CTO 

Average  cost  incurred  during  operating  personnel 
training  course  for  personnel  pay  &  allowance, 
travel,  and  course  fees. 

S/student 

PM  ( L ) 

Name 

CTP 

Descr iption 

Average  cost  incurred  during  depot  maintenance  per¬ 
sonnel  training  course  for  personnel  pay  &  allowance 
travel,  and  course  fees. 

Dimension 

S/student 

Sourse 

PM  ( L ) 

Name 

CTPE 

Descr iption 

Transportation  cost  of  prime  equipment  from  contractors 
facility  to  installation  site  (if  not  included  in  acqu¬ 
isition  cost).  This  includes  the  packaging  and  trans¬ 
portation  of  the  prime  equipment  from  the  contractors 
facility  to  the  first  destination,  and  then  to 
the  second  destination  (operation  site). 

Dimension 

$/eguip 

Source 

PM(  L) 

Name 

CU 

Description 

Unit  price  of  the  prime  equipment.  In  addition  to  the 
prime  equipment  hardware  this  cost  may  include  part 
or  all  of  production  support  and  services  costs,  and 
transportation  and  installation  cost  of  the  equipment. 
(These  costs  should  be  identified  properly  to  avoid 
doubly  counting). 

Dimension 

$/ecuip 

Source 

PMO 

Name 

DC  ( K ) 

Descr iption 

Duty  cycle  of  the  Kth  spare/repair  item.  Percent  of 
prime  equipment  operating  time. 

Dimens  ion 

Ratio  (Item  operating  time/Eauip.  operating  time) 

Source 

PM ( L )  &  Contractor 

D-27 


Name 

Description 


DCD(I) 

Payment  by  the  Government  to  the  Contractor  for  all 
the  deliverable  data  acquired  during  full  scale  deve- 
lopment  in  year  I.  The  data  requirement  will  normally 
be  selected  from  the  departmental  or  agency  authorized 
data  list.  It  includes  the  effort  for  acquiring, 
writing,  assembling,  reformating,  production, packaging 
and  shipping  Engineering  data,  Support  data,  and 
Management  data  required  by  the  government. 

Dimension  $/year 

Source  PMO 


Name 

Descr iption 


Dimension 

Source 


DCE(I) 

Payments  by  the  Government  to  the  Contractor  for  the 
engineering  efforts  during  full  scale  development  in 
year  I.  This  includes  all  engineering  efforts  associ¬ 
ated  with  the  equipment  design  and  development. 
Specifically,  the  cost  of  system  engineering,  and 
integration,  design  engineering,  design  support  en¬ 
gineering,  and  engineering  planning  costs.  It  in¬ 
cludes  the  cost  of  direct  labor,  material,  overhead, 
and  other  direct  costs  incurred  during  the  engineer¬ 
ing  process. 

S/year 

PMO 


Name 

Descr iption 


Dimension 

Source 


DCH { I ) 

Payments  by  the  Government  to  the  Contractor  for  the 
hardware  development  efforts  during  full  scale 
development  in  year  I.  This  includes  the  fabrication 
and  assembly  of  full  scale  development  models  in 
support  of  the  engineering  design  activity.  This 
includes  the  cost  of  direct  labor,  materials  and  over¬ 
head  associated  with  material  procurement  and  handling, 
tooling  and  test  equipment  in  support  of  manufacturing, 
fabrication,  assembly,  system  integration,  and 
checkout . 

$/year 

PMO 


D-29 


Name 

DCPM(I) 

Descr iption 

Payment  by  the  Government  to  the  Contractor  for 
the  Management  effort  during  full  scale  development 
in  year  I.  This  refers  to  the  costs  incurred  for 
planning,  organizing,  manning,  directing,  and  con¬ 
trolling  the  technical  and  administrative  activities 
of  the  project.  This  includes  the  cost  of  personnel, 
services,  and  overhead  associated  with  cost/schedule 
control,  configuration  management,  data  management, 
contract  management,  and  ILS  (Integrated  loaistic 
support)  management. 

Dimension 

S/year 

Source 

PMO 

Name 

Description 


Dimension 

Source 


DCS ( I ) 

Payment  by  the  Government  to  the  Contractor  for 
software  development  effort  for  the  prime  eouipment 
during  full  scale  development  in  year  I.  This  in¬ 
cludes  the  cost  of  direct  labor,  material,  overhead, 
and  other  direct  costs  associated  with  the  computer 
software  development. 

S/year 

PMO 


Name 

Descr iption 


Dimension 

Source 


DCST(I) 

Payment  by  the  Government  to  the  Contractor  for  the 
development  of  the  Peculiar  Support  and  Test  equipment 
during  full  scale  development  in  year  I.  This  refers 
to  all  costs  inclusive  of  the  software  costs  associ¬ 
ated  with  Peculiar  Support  &  Test  equipment. 

S/year 

PMO 


D-r30 


Name 

Descr iption 


Dimension 

Source 


DCTE ( I ) 

Payment  by  the  Government  to  the  Contractor  Test  & 
Evaluation  efforts  during  full  scale  development  in 
year  I.  This  refers  to  the  costs  which  are  incurred 
in  support  of  the  government  testing  (DTE  and  LOTE) 
during  the  full  scale  development  phase  of  the 
equipment  life  cycle.  This  cost  factor  may  include 
for  example:  spares,  repair  parts,  support  &  test 
equipment,  training,  test  site  activation,  facility 
requirements,  and  services. 

Development  test  and  evaluation  (DTE)  support  is 
designed  to  determine  and/or  verify  technical  per¬ 
formance  and  safety  characteristics  of  an  item, 
associated  tools  and  test  equipment.  It  includes 
determination  of  structural,  mechanical,  electrical, 
chemical  and  other  physical  properties  of  the 
equipment.  DTE  is  generally  conducted  in  contrac¬ 
tors  facilities. 

Initial  operational  test  and  evaluation  (IOTE) 
support  refers  to  the  operational  test  and  evalua¬ 
tion  performed  during  the  full  scale  development 
prior  to  the  production  decision  to  provide  in¬ 
formation  as  to  the  equipment  military  use  expected 
operational" effectiveness  and  operational  suita¬ 
bility,  maintenance  concepts,  training  needs  and 
technical  manual  suitability.  IOTE  is  generally 
conducted  at  Government  facilities. 

S/year 

PMO 


Name 

Description 


Dimension 

Source 


DGPM { I ) 

Government  project  management  costs  incurred  during 
full  scale  development  in  year  I.  This  refers  to 
the  technical  and  administrative  planning,  organi¬ 
zing,  directing,  coordinating,  controlling,  and 
approval  actions  designed  to  accomplish  overall 
program  objectives.  Examples  of  these  activities 
are  configuration  management,  cost/schedule  manage¬ 
ment,  data  management,  contract  management,  and 
integrated  logistic  support  management. 

S/year 

PMO 


D-31 


Name  DGTA(I) 

Description  Government  costs  for  test  site  activation/deactiva¬ 
tion  during  full  scale  development  Test  &  Evaluation 
program  in  year  I.  This  refers  to  the  costs  for  test 
site  modification,  transportation  and  installation 
of  the  prototype  models  at  the  test  site,  test 
site  operation,  restoration  and  facilities  leased 
or  government  facilities  used  during  Test  &  Evalu¬ 
ation  program. 

Dimension  $/year 

Source  PMO 


Name  DGT£(I) 

Description  Government  personnel  costs  incurred  during  full 
scale  development  Test  &  Evaluation  program  for 
testing  and  evaluation. 

Dimension  S/year 

Source  PMO 


Name  DGTT(I) 

Description  Government  costs  to  train  students  during  full  scale 
development  Test  i>  Evaluation  program  in  year  I. 

This  refers  to  the  pay  &  allowance  and  travel  expen¬ 
ses  and  the  course  fees  and  the  training  facilities 
provided  by  the  government. 

Dimension  $/year 

Source  PMO 


Name  DR(I) 

Description  Annual  discount  rate  for  future  costs  in  year  I. 

Dimension  Ratio 

Source  PMO  &  Analyst 


Name 

DSC(K) 

Descr iption 

Discard 

rate  of  the  Kth  spare/repair  item. 

Dimension 

Ratio 

Source 

PM(L)  & 

Contractor 

D-32 


Name 

Descr iption 

Dimension 

Source 


FDRT 


Required  stockaae  time  for  depot  level 
items  at  0/1  and  depot  level. 

Days 
PM  ( L ' 


repairable 


Name 

FILS 

Descr iption 

Required  stockage  time  for  replenishment 
0/1  level. 

spares  at 

Dimension 

Days 

Source 

PM  (  L ) 

Name 

FIRT 

Description 

Repair  cycle  time  of  repairable  items  at 

0/1  level 

Dimension 

Days 

Source 

PM  ( L ) 

Name 

FM 

Descr iption 

Repair  material  rate. 

Dimension 

Ratio  -  (Repair  material  cost/item  unit  cost) 

Source 

PM(  L) 

Name 

FMS ( I ) 

Description 

Maintenance  site  construction/preparation 
during  Investment  period  in  year  I. 

costs 

Dimension 

S/year 

Source 

PMO 

Name  FOS(I) 

Description  Operational  site  construction/preparation  costs 
during  Investment  period  in  year  I. 

$/year 
PMO 


Dimension 

Source 


Name  FPST 

Description  Procurement  lead  and  safety  level  stockage  time 

for  initial  spare  &  repair  parts. 

Dimension  Days 

Source  PM(L) 


Name  FR(I) 

Description  Reliability  improvement  or  degradation  factor  during 
year  I. 

Dimension  Dimensionless 

Source  PM(L) 


Name  IRCON ( I ) 

Description  Annual  inflation  rate  for  future  costs  for  construc¬ 
tion  type  of  funding  during  year  I. 

Dimension  Ratio 

Source  Analyst 


Name  IROM(I) 

Description  Annual  inflation  rate  for  future  costs  of  O&M  type  of 

funding  during  year  I. 

Dimension  Ratio 

Source  Analyst 


Name  IRPROC ( I ) 

Description  Annual  inflation  rate  for  future  costs  of  procurement 
type  of  funding  during  year  I. 

Dimension  Ratio 

Source  Analyst. 


Name  IRRD ( I ) 

Description  Annual  inflation  rate  for  future  costs  of  R&D  type 

of  funding  during  year  I. 

Dimension  Ratio 

Source  Analyst 


Name 

Description 

Dimension 

Source 

I5SD ( I } 

Storage  space  required  for  the  depot  inventory 
during  year  I. 
sq.ft. /year 

PM ( L )  &  Contractor 

Name 

Description 

Dimension 

Source 

ISSI(I ) 

Storage  space  required  for  the  0/1  inventory 
during  year  I. 
sq.ft. /year 

PM ( L )  &  Contractor 

Name 

Description 

Dimension 

Source 

IYI 

Year  I  during  which  initial  cost  occur. 

Dimensionless 

PMO 

Name 

Descr iption 

Dimension 

Source 

LO(I) 

Desired  manning  level  for  operating  personnel 
during  year  I. 

Personnel/year 

PM(L)  &  Contractor 

Name 

Description 

Dimension 

Source 

LM(  I ) 

Desired  manning  level  for  0/1  level  maintenance 
personnel  during  year  I. 

Personnel/year 

PM ( L )  &  Contractor 

Name 

Description 

Dimension 

Source 

LP(I) 

Desired  manning  level  for  depot  level  maintenance 
personnel  during  year  I. 

Personnel/year 

PM( L)  i  Contractor 

ir 


! 

'( 


Dane 

Description 

Dimension 

Source 

LPM{N ) 

Preventive  maintenance  labor  time  for  the  Nth 

type  of  maintenance  action. 

hrs/action 

PM(L)  4  Contractor 

Name 

LSD(K) 

Descr iption 

Depot  maintenance  labor  time  to  repair  the  Kth 
item. 

Dimension 

hrs/item 

Source 

PM( L)  &  Contractor 

Name 

LSI(K) 

Description 

Q/I  maintenance  labor  time  to  repair  the  Kth 
item. 

Dimension 

hrs/item 

Source 

PM ( L )  4  Contractor 

Name 

LSO(K) 

Descr iption 

0/1  maintenance  labor  time  to  remove,  replace  the 

Kth  item. 

Dimension 

hrs/item 

Source 

PM(L)  4  Contractor 

Name 

MPM(N) 

Description 

Material  cost  for  the  Nth  type  of  preventive 
maintenance  action. 

Dimension 

S/action 

Source 

PM( L)  4  Contractor 
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Name 

Description 

Dimension 

Source 

MSSD { I ) 

Shop  space  required  for  depot  maintenance 
during  year  I. 
sq. ft. /year 

PM  ( L )  &  Contractor 

Name 

Description 

Dimension 

Source 

MSS I ( I ) 

Shop  space  required  for  0/1  maintenance 
during  year  I. 
sq.ft. /year 

PM ( L )  &  Contractor 

• 

Name 

Descr iption 

Dimension 

Source 

M(I) 

Number  of  equipments  in  the  Navy's  inventory 

system  at  the  end  of  year  I. 

equip/year 

PM  ( L ) 

Name 

Descr iption 

Dimension 

Source 

NC  ( I ) 

Number  of  copies  of  technical  data  to  be  distributed 

and  inventoried  during  year  I. 

copies/year 

PM(L) 

Name 

Description 

Dimension 

Source 

NK 

Total  number  of  spare/repair  items  in  the  prime 
equipment. 

Dimens  ionless 

PM ( L )  &  Contractor 

Name 

Description 

Dimension 

Source 

NM 

Number  of  preventive  maintenance  types  of  the 
prime  equipment. 

Dimens  ionless 

PM( L )  &  Contractor 
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Name 

Description 

Dimension 

Source 

NN  { I ) 

Prime  equipment  annual  acceptance  schedule. 

Number  of  equipments  acquired  during  year  I. 
equip/year 

PMO  &  PM( L ) 

Name 

NOH ( I ) 

Description 

Prime  equipment  overhaul  schedule.  Number  of 
equipments  scheduled  to  be  overhauled  during 
year  1. 

Dimension 

equip/year 

Source 

PMO  &  PM( L) 

Name 

NP 

Description 

Number  of  pages  pec  technical  manual  maintained 
by  Navy. 

Dimension 

pages/copy 

Source 

PM( L)  &  Contractor 

Name 

HPM(N) 

Description 

Time  between  inspections  of  the  Nth  type  of 
preventive  maintenance  action. 

Dimension 

hrs/action 

Source 

PM( L)  &  Contractor 

Name  NPO(I) 

Description  Prime  equipment  phase  out  schedule.  Number  of 
equipments  scheduled  to  be  phased  out  during 
year  I. 
equip/year 
PMO  &  PM ( L ) 


Dimension 

Source 


Name 

Oescr iption 

Dimension 

Source 

NSNP 
Total 
to  be 
NSN 

PM  ( L ) 

number  of  new 
issued  on  the 

&  Contractor 

National  Stock  Numbers  (NSN) 
or  ime  equipment 

Name 

NS  NS 

Descr iption 

Total 

number  of  new 

National 

Stock  Numbers  (NSN) 

to  be 

issued  on  the 

pecul iar 

Support  &  Test 

equipments 

Dimension 

NSN 

Source 

PM  ( L ) 

&  Contractor 

Name 

Descr iption 

Dimension 

Source 

OHL 

Prime  equipment  overhaul 
hr  s/equip 

PM ( L )  &  Contractor 

maintenance 

labor  time. 

Name 

OHM 

Descr iption 

Prime  equipment  overhaul 

ma intenance 

material  cost. 

Dimension 

$/eguip 

Source 

PH ( L )  &  Contractor 

Name 

OHT 

Descr iption 

Prime  equipment  overhaul  maintenance  material 
shipping  rate. 

Dimension 

$/equip 

Source 

PM ( L )  &  Contractor 

Name 

OT 

Description 

Prime  eauioment  annual  ooeratinq  time. 

Dimension 

hr s/eguip/year 

Source 

PMO 
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Hame 

Descc iption 


Dimension 

Source 


PMG ( I ) 

Government  project  management  costs  incurred 
during  the  Investment  period  in  year  I.  This  refers 
to  the  technical  and  administrative  planning, 
organizing,  directing,  coordinating,  controlling 
and  approval  actions  designed  to  accomplish  overall 
program  objectives.  Examples  of  these  activities  are 
configuration  management,  cost/schedule  management, 
data  management,  contract  management,  value  engi¬ 
neering,  quality  assurance,  and  integrated  logistic 
management . 

S/year 

?MO 


Name 

Descr iption 

Dimension 

Source 


PO 

Humber  of  personnel  required  to  operate  a. pr ine 

equipment. 

personnel/equip 

PM  ( L ) 


Name 

PSOS 

Descr iption 

Floor 

space  required  for  the  operation  of  a 

pr  ime 

equipment. 

Dimens  ion 

sq.ft. 

./equip 

Source 

PM(L) 

i  Contractor 

Name  PSS(I) 

Description  Production  support  and  services  cost  incurred 

durinq  the  Investment  period  of  the  life  cycle  cost. 
These  are  the  supportive  costs  incurred  during 
the  production  of  the  prime  equipment.  These 
costs  may  include  engineering,  facilities,  production 
toolina  and  testing  equipment,  quality  assurance, 
overhead  costs  of  general  and  administrative 
expenses  and  contract  fee.  (NOTE:  All  or  a  portion 
of  these  costs  may  be  included  in  the  prime  equip¬ 
ment  hardware  acquisition  cost.  If  so  user  should 
be  carefull  not  to  double  count  the  cost) . 

S/year 
PMO 


Dimension 

Source 


Name 

Descr iotion 


PTE ( I ) 

Production  Test  and  Evaluation  costs  incurred 
during  Investment  period  in  year  I.  These  costs 
refer  to  Production  Acceptance  Test  (PATE)  and 
Operation  Acceptance  Test  (OTE).  Production 
Acceptance  Tests  are  conducted  on  production  items 
produced  early  in  the  production  run.  They  are 
designed  to  assure  that  production  equipments  con¬ 
form  to  design  specifications  and  performance  requi¬ 
rements  when  manufactured  in  accordance  with  produc¬ 
tion  specifications.  Operational  tests  are  conducted 
by  user-  personnel  under  the  conditions  of  the  opera¬ 
tional  tactical  environment.  They  are  designed  to 
determine  the  equipment  operational  effectiveness 
and  validate  organization  doctrine,  tactics , -training 
requirements  and  logistic  support. 

Dimension  $/year 

Source  PMO 


Name 

Descr iption 

Dimens  ion 
Source 

PTI ( I ) 

Number  of  instructors  to  receive 

during  year  I. 

student/year 

PM  ( L ) 

initial  training 

Name 

PTM ( I ) 

Descr iption 

Number  of  0/1  maintenance  personnel  to  receive 
initial  training  during  year  I. 

Dimens  ion 

stuaent/year 

Source 

PM  ( L ) 

Name 

PTO(I) ' 

Descr iption 

Number  of  Operating  personnel  to 
training  during  year  I. 

receive  initial 

Dimens  ion 

student/year 

Source 

PM  ( L ) 

r 


1 


Name 

Oescr iption 

Dimension 

Source 

ptp<  r ) 

Number  o£  depot  maintenance  personnel  to  receive 

initial  training  during  year  I. 

student/year 

PM(L) 

Name 

Descr iption 

Dimension 

Source 

QTY ( K ) 

Number  of  quantities  of  Kth  spate/repair  item 
auantity/ item 

PM(  L) 

Name 

Description 

Dimension 

Source 

R(K) 

Mean  Time  Between  Failures  of  the  Kth  spare/repair 
item. 

hrs/failure 

PM(  L ) 

Name 

Descr iption 

Dimension 

Source 

RAM 

Operator  and  0/1  level  maintenance  personnel 

attrition  rate. 

ratio 

PM(L) 

Name 

Descr iption 
Dimens  ion 
Source 

RAP 

Depot  level  maintenance  personnel  attrition  rate, 
ratio 

PM  ( L ) 

Name 

Descr iption 

Dimens  ion 
Source 

RDM 

Technical  data  management  costs  for  file  mainte¬ 
nance  . 

S/page/year 

PM(  L) 
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Name 

RIE 

Description 

Average  National  Stock  Number  ( NSN )  entry  cost 
into  the  supply  system. 

Dimension 

5 /NSN 

Source 

PM[L) 

Name 

RIM 

Descr iption 

Supply  support  management  item  retention  and  field 
administration  cost. 

Dimension 

S/NSN 

Source 

PM(  L) 

Name 

RO 

Description 

Prime  equipment  operator  pay  rate. 

Dimension 

$/hr/man 

Source 

PM  (L) 

Name 

RPL 

Description 

Packaging  labor  cost. 

Dimension 

$/* 

Source 

PM(L) 

Name 

RPM 

Descr iption 

Packaging  material  cost. 

Dimension 

$/# 

Source 

PM(L) 
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Name 

Description 

Dimension 

Source 

RSD 

Depot  maintenance  personnel  pay  rate  to  repair 
failed  items. 

$/hr/man 

?M(L) 

Name 

RSL 

Descr iption 

0/1  maintenance  personnel  pay  rate  to  remove 
replace  or  repair  failed  items. 

Dimension 

S/hr/man 

Source 

PM(L) 

Name 

RSR 

Descr iption 

Average  shipoing  Cost. 

Dimension 

$/# 

Source 

PM  ( L) 

Name 

RSS(K) 

Descr iption 

Fraction  of  failures  repaired  at  the  intermediate 
maintenance  level.  This  value  lies  inclusively 
between  "0"  and  "1".  "0*  refers  to  all  depot  repair 

and  1  refers  to  all  intermediate  depot  repair. 

Dimension 

ratio 

Source 

PM{ L)  4  Contractor 

Name  RW(K) 

Description  Ratio  of  the  shipping  weight  to  the  unpacked  weight 
of  the  Kth  item, 
ratio 

PM(L)  4  Contractor 


Dimension 

Source 


Name 

Description 


Dimension 

Source 


Name 

Descr iption 

Dimension 

Source 


STEfI) 

Support  &  Test  equipment  acquisition  costs 
incurred  during  Investment  period  in  year  I. 

This  refers  to  the  Support  i  Test  equipments 
required  to  maintain  and  care  for  the  prime 
equipment  while  not  directly  engaged  in  the 
performance  of  its  mission.  This  includes 
vehicles,  equipment  and  tools  used  to  service 
transport  and  hoist,  repair,  overhaul,  assemble, 
disassemble,  test,  inspect  or  otherwise  maintain 
the  mission  equipment.  This  also  includes  the 
software  costs  associated  with  the  Support  & 

Test  equipment. 

$/year 

PflO 


STEM 

Support  &  Test  equipment  initial  support  rate. 
Percent  of  S&TE  acquisition  cost 
ratio 
PM  { L ) 


* 

Name 

STES 

Descr iption 

Support 

&  Test  equipment  recurring  support  cost. 

Dimension 

S/Pr irae 

Equipment  i 

1 

Source 

PM(L) 

1  ' 

•  i 

Name 

Descr iption 

Dimension 

Source 


Unpacked  weight  of  the  Kth  spare/repair  item. 
#/item 

PM( L)  &  Contractor 


Name  TERM 

Description  Termination  cost  and/or  value  of  the  prime 
equipment . 

Dimension  S/equip 

Source  PM(L) 


Name 

Description  Total  number  of  years  covered  by  the  life  cycle 
cost  analysis, 
dimensionless 
PMO 


Dimension 

Source 
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SAMPLE  NAVY  WEAPONS  CBS  AND  EQUATIONS 


Life  Cycle  Cost  Guide  for  Major  Weapons  Systems, 

Naval  Weapons  Support  Activity*  Engineering  Managemen t 
Department,  Cost  Management  Division,  November  1977. 


Appendix  E 

'  SAMPLE  Navy  Weapons  CSS  and  Equations 

This  appendix  contains  a  listing  of  the  sample  cost  breakdown 
structure  provided  by  the  Navy  for  their  weapons  model.  Following  the  CBS 
is  a  detailed  listing  of  each  equation  and  each  equation  cost  factor  (variable). 
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1 


Validation  Costs 


definition 


This  subcategory  refers  to  all  costs  associated  Tried  the  efforts 
categorized  as  "Validation. "  These  efforts  include  validation  of  the 
selected  technical  approach  and  costs,  performance  predictions,  schedules 
and  siiitary  requirements  being  zade. 


Cost  Formula: 


VC  »  CV  *  GV 

Tfhere: 

VC  3  Validation  costs.  (S) 

CV  *  Contractor  validation  cost.  (5) 
GV  =  Government  validation  cost.  (3) 
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1.11  Contractor  Validation  Cost 


Definition: 


This  eieaent  includes  that  portion  of  the  validation  cost 
incurred  by  private  business  while  'under  contract  with  the  Government. 


Cost  rorauia: 


CV  =  £  ADC(I) 
1*1 


where: 

CV  *  Contractor  validation  cost.  ($) 

ADC( I )  *  Contractor  payments  paid  by  the  Government  to  contractors 
for  the  major  weapon  system  validation  effort  during  year  l.  ;  3/yr 

I  ■  Designator  for  a  specific  project  year. 

Y  *  Humber  of  years  in  life  cycle,  (yrs) 


1.2  Full  Scale  Development  Costs 


Definition; 

This  subcategory  refers  to  all  sosts  associated  with  ibe 
efforts  categorized  as  "Engineering  Development"  within  the  Department 
of  the  Kav7.  Engineering  developments  are  those  development  programs 
being  engineered  for  Service  use,  but  which  have  not  yet  been  approved 
for  procurement  or  operation. 

Cost  Formula: 


FSD  »  CFS  *  GFS 


where: 


FSD  *  Full  scale  development  costs.  ’'3} 

CFS  3  Contractor  full  scale  development  costs.  (3) 


GFS  *  Government  full  scale  development  costs.  03) 
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lontractor  Full  Scale  Development  Costs 


Definition: 

The  sorts  included  in  this  subcategcrv  shall  be  limited 
the  contractual  full  scale  development  costs.  These  include: 

1.2121  Program  Management 

1.2122  Engineering 

1.2123  Prototype  Hardware 
1.2104  Software 

1.2125  Integration  and  Test 
1.2106  Documentation 

In  addition,  the  overhead  cost  of  general  and  admin istra 
expenses  and  contract  fee  shall  be  included. 

Cost  Formula: 

CFS  *  CM  CE  *  PH  CS  +  Cl  CD 
where: 

CFS  *  Contractor  full  scale  development  costs.  (S) 

CM  *  Contractor  full  scale  development  program  aanagemen 
CE  =  Contractor  engineering  cost.  (S) 

PH  »  Contractor  prototype  hardware  cost.  (S) 

CS  *  Contractor  software  development  cost.  (S) 

Cl  ■  Contractor  integration  and  test  cost.  {$) 

CD  *  Contractor  full  scale  development  documentation  ocs 


lost 


1.211  Program  Management  C 
definition: 

This  element  refers  to  the  technical  and  administrative 
planning,  organizing,  directing,  coordinating,  controlling  and  approval 
actions  designed  to  accomplish  overall  program  objectives  during 
the  full  scale  development  phase  of  the  equipment  life  cycle,  examples 
of  these  activities  are  configuration  management,  cost/schedule 
management,  data  assurance  and  integrated  logistics  support  management. 

Cost  Formula: 


Y 

21  *  T*  DCPYK  1 ) 

A 


where : 

21  *  Contractor  full  scale  development  program  management 

cost.  (5) 

CCPLK  I )  =  Contractor  payments  paid  by  the  Government  to 
contractors  for  program  management  during  year  I  for  the  full  scale 
development  effort.  (5/yr) 

I  a  Designator  for  a  specific  project  year. 

Y  »  Number  of  years  in  life  cycle.  (yTs) 


1.212  Engineering  Cost 
Definition: 

This  element  refers  to  all  engineering  efforts  associated  with 
the  system/ equipment  design  and  development.  Specifically,  this  includes 
the  cost  of  systems  engineering  and  integration,  design  engineering 
(electrical,  mechanical,  drafting,  etc.),  design  support  (reliability, 
maintainability,  human  factors  engineering  and  safety,  value  engineering, 
microelectronics ),  and  the  redesign  or  formulation  of  engineering  changes. 
It  includes  the  cost  of  direct  labor,  materials,  overhead  and  other  direct 
costs  which  must  be  incurred  during  the  engineering  process. 

Cost  Formula: 


Y 

CE  *  £  XZ(Z) 
1*1 


where: 

CS  •  Contractor  engineering  cost  ( $ ) 

DCE( I )  *  Contractor  payments  paid  by  the  Government  to  contractors 
for  engineering  during  year  I  for  the  full  scale  development  effort.  ( S/yr ) 

I  *  Designator  for  a  specific  project  year. 

Y  *  Number  of  years  in  life  cycle,  (yrs) 
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1.213  Prototype  Hardware  Cost 


Definition: 


This  element  refers  to  the  fabrication  and  assembly  of  full 
scale  development  prototype  models  in  support  of  the  engineering  design 
activity.  Specifically,  this  includes  the  cost  of  direct  labor,  material 
and  overhead  associated  with  material  procurement  and  handling  in  supper* 
of  manufacturing,  fabrication,  assembly,  system  integration,  and  checkout 


Cost  Formula: 


?H 


DCH(  I ) 


where: 

PH  *  Contractor  prototype  hardware  cost.  (S) 

DCH(  I )  3  Contractor  payments  paid  by  the  Government  to 
contractors  for  prototype  hardware  during  year  I  for  the  full  scale 
development  effort.  (2/yr) 

I  3  Designator  for  a  specific  project  year.’ 

Y  »  Number  of  years  in  life  cycle,  (yrs) 
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1.214  Software  Cost 


Definition: 

This  element  refers  to  the  effort  associated  with  the  develop¬ 
ment  of  computer  software.  Cost  of  computer  time  is  also  contained  herein 

Cost  Formula: 


CS  » 


DCS( I ) 


where : 

CS  =  Contractor  software  development  cost.  (3) 

DCS(I)  *  Contractor  payments  paid  by  the  Government  to  contractors 
for  development  of  software  during  yew  I  for  the  full  scale  development 
effort.  ($/yr) 

I  »  Designator  for  a  specific  project  year. 

I  *  Number  of  years  in  life  cycle,  (yrs) 
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1.215  Integration  and  Test  Cost 
Definition: 


This  element  includes  the  cost  of  Integrating  the  subsystems 
into  a  complete  weapon  system.  It  also  includes  that  portion  of  the  test 
cost  incurred  by  private  business  while  under  contract  with  the  Government. 
Test  coat  refers  to  those  costs  which  are  incurred  in  support  of  the  Govern¬ 
ment  testing  (TSC2/0PEVAL),  during  the  full  scale  development  phase  of 
the  equipment  life  cycle. 

Cost  Formula: 


Cl  *  p  DCTS(I) 


where: 

Cl  *  Contractor  integration  and  test  cost.  (5) 

DCTS(  I )  3  Contractor  payments  paid  by  the  Government  to 
contractors  for  integrating  and  testing  the  weapon  system  during  year  I 
for  the  full  scale  development  effort.  ( 3/yr ) 

I  ■  Designator  for  a  specific  project  year. 

.  Y  *  Number  of  years  in  life  cycle,  (yrs) 
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1.216  Documentation  Cost 

Definition: 

The  documentation  element  refers  to  all  deliverable  data 
acquired  during  Full  Scale  Development.  The  cost  includes  the'  effort 
for  acquiring,  writing,  assembling,  reformatting,  production,  packaging 
and  shipping  the  following: 

a.  Engineering  Data  -  Engineering  drawings,  associated 
lists,  specifications,  and  other  documentation  required  by  the  Gov¬ 
ernment.  Additionally,  all  plans,  procedures,  reports  and  documenta¬ 
tion  pertaining  to  systems,  subsystems,  component  engineering,  and 
testing. 

b.  Support  Data  -  Data  items  required  by  the  Government 
to  develop  and  acquire  the  Support  System.  This  Includes  maintenance 
data,  provisioning  data  and  lists,  support  and  test  equipment  data 
and  lists,  logistics  support  plans  and  progress  reports,  technical 
publications  requirements  data,  training  plan  data  and  transportation 
and  handling  data,  etc. . 

^c.  Management  Data  -  Data  items  necessary  for  configuration 
management , ’cost ,  schedule,  contractual  data  management,  programs 
management,  etc.,  required  by  Government. 

Cost  Formula 
Y 

CD  »  v  DCD(I) 

1*1 

where: 

CD  3  Contractor  full  scale  development  documentation  cost.  ( 

DCD(I)  *  Contractor  payments  paid  by  the  Government  to 
contractors  for  documentation  during  year  I  for  the  full  scale 
development  effort.  (3/yr) 

I  *  Designator  .for  a  specific  project  year. 

Y  »  Number  of  years  in  life  cycle,  (yrs) 


Definition: 

The  costs  included  in  this  subcategory  include: 
1 . 22C1  Pro  j  ac  t  Management 

1.2202  Systems  Engineering 

1.2203  System  Test  and  Evaluation 

1.2204  foreign  Military  Sales  Benefit 
Cost  Formula: 

GFS  3  ?M  +  SZ  *  STS  *  FMS 


where : 

GFS  3  Government  full  scale  development  costs.  (Si 
PM  3  Government  full  scale  development  project,  nanagemen* 


cost,  (3) 

SE  *  Government • systems  engineering  cost.  (3) 

ST?  3  Government  full  scale  development  system  test  and 
evaluation  wts.  (S) 

FMS  •>  foreign  military  sales  benefit .  ( 5 ) 


1.221  Project  Management  Cost 
Definition; 

This  element  refers  to  the  technical  and  administrative 
planning,  organising,  directing,  coordinating,  controlling,  and  approval 
actions  designed  to  accomplish  overall  program  objectives  during  the 
full  scale  development  phase  of  the  equipment  life  cycle.  Examples 
of  these  activities  are  configuration  management,  cost/schedule  manage¬ 
ment,  data  assurance  and  integrated  logistics  support  management. 

Cost  Formula: 

Y 

PM  «  £  DGBi(  I ) 

1*1 


where: 

HI  *  Government  full  scale  development  project  management 

cost.  (3) 

DGPUf  I )  *  Government  expenditures  during  year  I  for  project 
management  for  the  full  scale  development  effort.  (S/yr) 

I  *  Designator  for  a  specific  project  year. 

Y  =  Number  of  years  in  life  cycle,  (yrs) 
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1.222  ays tens  Sagineerlng  lost 

definition: 

The  systems  engineering  element  refers  to  the  technical  and 
management  efforts  of  directing  and  controlling  a  totally  integrated 
engineering  effort  of  a  system  program.  This  element  encompasses  the 
system  engineering  effort  to  define  the  system  and  the  integrated  plan¬ 
ning  and  control  of  the  technical  program  efforts  of  design  engineering, 
logistics  engineering,  specialty  engineering,  production  engineering, 
and  integrated  test  planning.  This  element  includes  out  is  not  limited 
to:  the  system  engineering  effort  to  transform  an  operational  need  or 
statement  of  deficiency  into  a  description  of  system  requirements  and 
a  perf erred  system  configuration:  the  logistics  engineering  effort  to 
define,  optimise  and  integrate  the  logistics  support  considerations 
into  the  mainstream  engineering  effort  to  insure  the  development  and 
production  of  a  supportable  and  cost  effective  weapon  system;  and  the 
technical  planning-  and  control  effort  for  planning,  monitoring, 
measuring,  evaluating,  directing  and  replanning  the  management  of  the 
technical  program.  It  excludes  the  actual  design  engineering,  and 
production  engineering  directly  related  to  the  products  or  services 
of  a  deliverable  end  item.  Examples  of  system  engineering  efforts 
include: 


a.  System  definition,  overall  system  design,  design 
integrity  analysis,  system  optimisation,  system/cost  effectiveness 
analysis,  and ‘intrasystem  and  intersystem  compatibility  assurance,  etc., 
the  integration  and  balancing  of  reliability,  maintainability,  pro- 
ducibility,  safety,  and  survivability;  human  factors,  personnel  and 
training  program  requirements,  security  requirements,  configuration 
identification  and  control,  quality  assurance  program,  value  engineering, 
preparation  of  equipment  and  component  performance  specifications, 
design  of  test  and  demonstration  plans; 

b.  Support  synthesis,  design  impact  projections,  life 
cycle 'cost  factors,  time  factors,  tradeoff  analysis,  logistics  design 
appraisal,  use  studies,  support  function  requirements  identification, 
repair  level  determination,  task  analysis,  standardisation  review, 
logistics  requirements  identification,  logistics  support  verification, 
and  the  preparation  and  updating  of  the  logistics  support  plan,  the 
maintenance  plan,  facilities  planning  (operational  and  maintenance;, 
the  transportation  and  handling  plan,  etc.,  and: 

c.  Preparation  of  the  Systems  Engineering  Management  Plan 
(32KP),  specification  tree,  program  risk  analysis,  system  test  planning, 
decision  control  process,  technical  performance  measurement,  technical 
reviews,  subcontractor/ vendor  reviews,  work  authorization,  technical 
documentation  control,  etc. 


E-  3 


A 


I 

I 

I 

I 

I 

I 

I 

1 


1 

1 


I 

1 


1 

I 

I 


Cost  Formula: 

y 

SE  »  ^  DCSEC) 

i~: l 

wiere: 

SE  *  Government  systems  engineering  cost.  ($) 

DCSE( I )  *  Government  expenditures  during  year  I  for  systems 
engineering  for  toe  full  scale  development  effort.  (S/yr) 

I  *  Designator  for  a  specific  project  year. 

Y  =  Number  of  years  in  life  cycle,  (yrs) 
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1.223  System  Test  and  Evaluation  lasts 


definition: 


System  test  and  evaluation  costs  refer  to  those  costs  -shied 
are  incurred  with  the  Navy  for  testing  and  evaluation  ( TSCH/CPE7AL ; 
of  the  prototype  system  during  the  full  scale  development  phase.  The 
costs  included  in  this  subcategory  include: 

1.22031  Test  Personnel  and  Training 

1.22032  Test  Spares 

1.22033  Test  AGE/G3Z/TZ 

1.22034  Test  Facilities 
Cost  Formula: 


TP  *  TS  -  To 


irhere : 

STS  =>  Government  full  scale  development  system  test  and 
evaluation  oasts.  (5) 

T?  *  Government  test  personnel  and  training  cost .  ( 3 ) 

TS  3  Government  test  spares  cost.  (3) 

TS  ■  Government  test  equipment  costs.  (3) 

TF  *  Government  test  facilities  cost.  {5} 
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1.2231  Test  Personnel  ar.d  Training  Cost 

Definition: 

This  element  refers  to  Government  expenditures  necessary  to 
insure  that  trained  personnel  are  available  to  conduct  tests  and  evaluate 
the  prototype  during  full  scale  development.  It  includes  tha  pay  4 
allowance  and  travel  expenses,  the  course  fees  and  training  facilities 
provided  by  the  Government. 

Cost  Formula: 

v 

TP  *  7*  DGTTC) 

1=1 

where : 

T?  =  Government  test  personnel  and  training  cost.  ;$) 

DGTT(I)  =  Government  expenditures  during  year  I  for  test 
personnel  and  training  cost  for  the  full  scale  development  effort.  ' 3/yr ) 


V 


Designator  for  a  specific  project  year. 
Number  of  years  in  life  cycle,  (yrs) 


Definition: 


This  element  refers  to  the  spare  equipments,  modules,  5 
assemblies  and  components  used  for  maintenance  replacement  purposes 
end  items  of  the  prototype  equipment.  Its  purpose  is  to  provide  the 
necessary  Items  to  insure  operation  of  the  prototype  system  during 
the  test  and  evaluation  period. 

Cost  "craila: 

r 

~  Dcrsd'; 

1*1 


Government  test  spares  oost.  (5) 

DCTS(  I )  *  Government  expenditures  during  year  I  for  tes 
spares  for  the  f -ell  3cale  development  effort .  ( S/yr ) 

I  *  Designator  for  a  specific  project  year. 

y  a  Number  of  years  in  life  cycle,  (yrs) 


TS  « 

where: 

IS  * 


1.2233  Test  AGE/GSE.'TE  Dost 


Definition: 

This  el  are  a*,  is  far  -she  casts  of  Aerospace  Ground  Equipment 
(AGE),  Ground  Support  Equipment  (G SE),  and  Test  Equipment  ( TE )  -used  for 
testing  and  evaluation  of  the  prototype  system  during  tie  full  scale 
development  phase. 

Cost  Formula: 


T 

TE  *  £  DCT(I) 


where: 

TE  *  Government  test  equipment  costs.  (S) 

DCT(  I )  =  Government,  expenditures  during  year  I  for  AGE/G 
■used  in  support  of  the  Test  &  Evaluation  program  during  the  full  seal 
development  phase .  { S/yr } 

I  *  Designator  for  a  specific  project  year. 

'f  s  Number  of  years  in  life  cycle,  (yrs) 
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10  CO 


1.2234 


Test  "acuities  Cost 


Definition: 


2^.s  element  refers  to  Government  costs  for  test  site 
activation/deactivation  during  full  scale  development  Test  £  Zvaiuatio 
program  in  year  I.  ttis  refers  to  the  costs  for  test  site  aodificatic 
transportation  and  installation  of  the  prototype  models  at  the  test 
site,  test  site  operation,  restoration  and  facilities  leased  or 
government  facilities  used  during  Test  £  Evaluation  program. 

Cost  Formula : 


TF  1  t  DGTA(I) 

I ft 


where: 

TF  »  Government  test  facilities  cost.  (5) 

DGTA(I)  *  Government  costs  for  test  site  activation/ ieact 
during  full  scale  development  Test  £  Evaluation  program  in  year  I.  (3/ 

I  *  Designator  for  a  specific  project  year. 

y  a  ymaber  of  years  in  life  cycle,  (yrs) 
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Definition: 


This  element  refers  to  the  cost  benefits  realized  by  the  Government 
due  to  the  sale  of  previously  developed  weapon  systems  to  foreign  countries. 
Honeys  received  from  these  sales  say  be  used  by  the  Government  to  help  defray 
the  R&D  cost  of  the  major  weapon  system  under  analysis. 

Cost  benefits  may  be  realized  by  the  foreign  military  sales  of  the 
weapon  system  under  analysis  during  the  production  phase.  This  is  caused 
by  the  lower  unit  production  costs  achieved  by  the  manufacturing  of  larger 
quantities. 


Cost  Formula: 

V 

FUS  -  f  FHC) 

1*1 


where: 

FHS  -  Foreign  military  sales  benefit .  (  S ) 

?M( I )  *  Honeys  received  by  the  Government  from  the  foreign 
military  sales  of  previously  developed  weapon  systems,  to  defray  the  E&D 
cost  of  the  major  weapon  system. 

I  =  Designator  for  a  specific  project  year. 

Y  *  Number  of  years  in  life  cycle,  (yrs) 


2.  Investment  Cost3 


Definition; 

Investment  costs  refer  to  all  costs  associated  with  the  production 
of  system/ equipments .  This  category  includes  costs  for  management ;  ma¬ 
terials,  farication,  assembly,  and  test  of  the  production  ’units;  initial 
logistics  support  requirements  (e.g.,  spare  provisioning,  support  equipment 
and  tools,  technical  publications,  initial  training,  facility  construction, 
eta. )  and  installation  and  checkout  of  the  system/ equipment  for  operational 
use.  The  costs  incurred  in  this  category  terminate  with  the  satisfactory 
turnover  of  an  operationally  usable  system  to  the  using  command  or 
organization. 

Cost  Formula: 

.  IN  *  AQ  ♦  GO 
where; 

Dl  *  Investment  costs .  ( 3 ) 

AQ  *  Acquisition  costs .  ( 3 ) 

GO  *  Government  investment  costs.  (3) 
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2.12  Peculiar  Support  Equipment 

2.13  Training 

2.14  Integration  and  Test 

2.15  Program  Management 

2.16  Documentation 


2.17  Technical  Support 
2. IS  Industrial  Facilities 


2.19  Initial  Spares  and  Repair  Parts 

In  addition,  the  overhead  cost  of  general  and  administrative 
expenses  and  contract  fee  shall  be  included. 

Cost  Formula: 

AQ  *  APH  *  PSE  AT  *  AI  *  APM  *  ADO  *  ATS  *  AU  *  ASRP 


where : 

AQ  *  Acquisition  costs.  (3) 

APH  ■  Acquisition  production  hardware  cost.  (S) 

PSE  *  Acquisition  peculiar  support  equipment  cost.  ( S ) 

AT  *  Acquisition  training  cost.  (5) 

AI  *  Acquisition  integration  end  test  cost.  ($) 

AK.1  *  Acquisition  program  management  cost.  (S) 

ADO  *  Acquisition  documentation  cost.  (S) 

ATS  ■  Acquisition  technical  support  cost.  (S) 

AIF  »  Acquisition  industrial  facilities  cost.  (S) 

AS?.?  *  Acquisition  initial  spares  and  repair  parts  cost.  '  S ) 
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2.11  Production  Hardware  Cost 
Definition: 

This  cost  element  includes  these  production  costs  incurred  by 
a  private  business  while  under  contract  with  the  Federal  Government,  that 
occur  with  each  ’unit  produced.  These  costs  tend  to  be  subject  to  a  learning 
curve  concept  in  which  the  cost  per  unit  decreases  as  quantity  increases. 
Appendix  1  presents  theory  of  the  learning  curve  concept. 

Casts  included  in  this  element  are: 

Manufacturing  -  Direct  labor,  overhead  and  other  direct  charges 
incurred  during"  the  fabrication,  processing,  subassembly,  final  assembly, 
reworking,  modification  and  installation  of  parts  and  equipment  to  an  end 
item  of  equipment. 

Production  Material  -  All  the  purchased  equipment  and  parts, 
subcontracted  items  and  other  material  that  is  used  in  the  production  of 
the  prime  mission  equipment .  It  includes,  but  is  not  limited  to,  raw  and 
processed  material,  parts,  components,  assemblies,  and  small  tools  and 
supplies  which  may  be  consumed  in  normal  -use  during  the  manufacturing  process. 

Purchased  equipment  and  Parts  -  The  cost  of  manufactured  and 
assembled  items,  usually  procured  from  outside  sources  by  the  contractor. 
Purchased  equipment  usually  costs  in  excess  of  3130  per  unit  and  exhibits 
a  wide  range  of  complexity.  It  is  usually  termed  off-the-shelf  equipment 
and  consists  of,  for  example,  batteries,  motors,  generators,  air  condition¬ 
ing  equipment,  hydraulic  pumps  and  instruments.  Purchased  parts  are  dis¬ 
tinguished  from  purchased  equipment  by  cost  and  complexity.  Usually, 
purchased  parts  cost  under  3100  per  unit  and  are  essentially  standard, 
off-the-shelf  hardware  items. 

Subcontracted  Items  -  The  cost  of  parts,  components,  and 
assemblies  produced  by  manufacturers  other  than  the  prime  contractor  in 
accordance  with  the  prime  contractor's  design,  specifications  or  directions. 

It  does  not  include  equipment  bought  off-the-shelf .  It  does  include 
the  cost  of  transportation  or  shipment  if  itemised  by  the  subcontractor. 

Other  Material  -  All  the  raw  and  semifabricated  material, 
intercompany  transfers  and  other  material  used  in  the  production  of  the 
equipment. 

Sustaining  engineering  -  All  engineering  performed  after  quantity 
production  starts  in  included  in  this  element.  This  will  include  such  items 
as  maintainability-reliability  engineering,  maintenance  engineering,  value 
engineering,  and  production  engineering.  It  also  includes  redesign,  eval¬ 
uation,  and  other  sustaining  efforts  of  the  engineering  function. 

Quality  Control  and  Inspection  -  This  includes  such  tasks  as 
receiving  inspection,  in-process  and  final  inspection  of  tools,  parts, 
subassemblies  and  complete  assemblies.  Quality  Control  is  that  function 
of  management  relative  to  all  procedures,  Inspections,  examinations,  and 
tests  required  during  procurement,  production,  receipt,  storage,  and 
issue  that  are  necessary  to  provide  the  user  with  an  item  of  the  required 
q\  lity. 
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2.12  Peculiar  Support  Equipment  lest 

Serial-ion: 

Shis  element  refers  to  the  casts  far  Organizational  level, 
Intermediate  level,  Prime  Intermediate  .'.hintenar.ee  Activity  level,  and 
depot  level  support  and  test  equipments,  including  costs  far  design, 
material,  fabrication,  tooling,  and  unit  test  for  all  the  iteas.  Also 
included  are  the  materials  and  services  involved  with  the  installation  of 
the  support  and  test  equipments. 

The  support  and  test  equipment  refers  to  the  equipment ,  includ¬ 
ing  tools,  required  to  maintain  and  care  for  the  system  or  portions  of 
the  system  while  not  directly  engaged  in  the  performance  of  its  mission, 
and  which  have  application  peculiar  to  a  given  defense  material  item. 

This  includes,  vehicles,  equipment,  and  tools  used  to  service,  transport 
and  hoist,  repair,  overhaul,  assemble,  disassemble,  test,  inspect,  or 
otherwise  maintain  the  mission  equipment. 

Cost  Formula: 

Y  D 

PSE  »  v*  USE  (I,C)  *  CSE  (C) 

iTl  c~i 

where: 

PSE  «  Acquisition  peculiar  support  equipment  cost.  (3) 

USE  (I,C)  *  Total  population  of  support  equipments  of  type  C  during 
year  I.  ( equipment s/yr ) 

CSE  (C)  *  Acquisition  cost  of  support  equipment  type  C.  ( 3/equipment 

I  «  Designator  for  a  specific  project  year. 

Y  *  Number  of  years  in  life  cycle,  (yrs) 
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Definition: 


This  element  refers  to  factory  training  provided  by  contractors 
at  their  facilities  to  qualify  an  initial  cadre  of  skilled  personnel  to: 

( 1 )  operate  and  maintain  the  weapon  system  when  operationally  deployed 
or  ( 2 )  initially  man  the  Navy  Department ' s  weapon  system  related  courses . 
This  includes  all  efforts  associated  with  the  design,  development,  and 
production  of  training  equipment  as  well  as  the  execution  of  training 
services . 

Squipment  -  refers  to  those  distinctive  end  items  of  training 
equipment  required  “to  meet  specific  training  objectives.  This  element 
includes:  for  example,  operational  trainers  (i.e.,  simulators),  main¬ 
tenance  trainers,  and  other  items  such  as  cutaways,  mockups,  and  models. 

Services  -  refers  to  services,  devices,  accessories,  anc  aids 
necessary  to  accomplish  the  objectives  of  training.  This  includes;  for 
example,  training  plans,  training  aids,  training  course  materials,  new 
equipment  training,  etc. 

Cost  Formula: 


1 

AT  *  £  CIS(I)  ♦  CTS(I) 
1*1 


where: 

AT  *  Acquisition  training  cost.  (S) 

CTZ(I)  *  Cost  of  contractor  training  equipment  in  year  I.  ( S/yr 
CTS(I)  *  Cost  of  contractor  training  services  in  year  I.  (S/yr) 
I  ‘Designator  for  a  specific  project  year. 

Y  ■  Number  of  years  in  l\fe  cycle,  (yrs) 


Definition: 


This  element  refers  to  the  effort  of  technical  and  functional 
activities  associated  with  the  design,  development,  and  production  of 
mating  surfaces,  structures,  equipments,  parts,  and  materials  required 
to  assemble  the  major  subsystems  into  a  major  weapon  system  as  a  whole. 
Integration  and  test  includes  all  effort  associated  with: 

a.  The  development  of  engineering  layouts,  determination  of 
overall  design  characteristics,  and  determination  of  requirements  of 
design  review. 

b.  The  set  up,  conduct  and  review  of  testing  assembled 
components  or  subsystems  prior  to  installation. 

c.  The  detailed  production  design. 

d.  Inspection  activities  related  to  receiving,  factory  and 
vendor  liaison. 

e.  Design  maintenance  effort. 

f.  Quality  planning  and  control. 

•  g.  Tooling  (planning,  design  and  fabrication) 

h.  Administrative  engineering . 

i.  Ihe  joining  or  mating  and  final  assembly  of  level  3  equipnen 
elements  to  form  a  complete  prime  mission  equipment  when  the  effort  is 
performed  at  the  manufacturing  facility. 

j.  The  conduct  of  production  acceptance  testing. 

Cost  Formula: 


A! 


CI7( I ) 


1*1 


where: 

Al  *  Acquisition  integration  and  test  cost.  (3) 

CIT( I )  *  Contractor  payments  paid  by  the  Government  during  year 
I  for  integration  and  test  of  the  complete  weapon  system.  (  S/yr ) 

I  *  Designator  for  a  specific  project  year. 

i  *  M umber  of  years  in  life  cycle,  ,'yrs) 


o  cj 


2.15  Program  Management  Co s~ 

Definition: 

This  element  refers  to  the  technical  and  administrative  plam: 
rganioing,  directing,  coordinating,  controlling,  and  approval  actions 
esigned  to  accomplish  overall  program  objectives  during  the  investnent 
phase  of  the  equipment  life  cycle.  Examples  of  these  activities  are 
configuration  management,  cost/schedule  management,  data  management, 
contract  management,  liaison,  value  engineering,  quality  assurance  and 
integrated  logistics  support  management. 

Cost  Formula:  , 


V 

AP!i  »  f  cai(  I  )• 
i=i 

where: 

APM  3  Acquisition  program  management  cost.  ! $/yr ) 

CR{(  I )  *  Contractor  payments  paid  by  the  Government  during  year 
for  program  management  of  the  production  units .  (  5/yr ) 

I  *  Designator  for  a  specific  project  year. 

Y  *  dumber  of  years  in  life  cycle,  (yrs) 
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2.16  Documentation  Coat 


Definition: 


The  data  element  refers  to  all  deliverable  data  acquired  during 
the  investment  phase  which  is  required  to  be  listed  on  a  DD  Form  1 uZi. 

The  data  requirements  will  normally  be  selected  from  the  departmental  or 
agency  Authorised  Data  List.  It  includes  the  effort  for  acquiring, 
writing,  assembling,  reformatting,  reproduction,  packaging  and  shipping. 

It  includes  the  following  items: 

a.  Technical  ?uhlications 

b .  Engineering  Data 

c.  Management  Data 

d.  Support  Data 

Technical  Publications  -  This  element  refers  to  these  handbooks, 
technical  manuals,  technical"  orders,  technical  data  3heets,  etc.,  required 
by  the  Government. 

Sngi nggrlng  Data  -  The  engineering  data  element  refers  to  these 
engineering  drawings,  associated  lists,  specifications,  and  other  documen¬ 
tation  required  by  the  Government.  This  element  includes  all  plans, 
procedures,  reports  and  documentation  pertaining  to  systems,  subsystems, 
and  components  engineering  and  testing. 

Management  Data  -  The  management  data  element  refers  to  these 
data  items  necessary  for  configuration  management ,  cost,  schedule,  con¬ 
tractual  data  management,  programs  management,  etc.,  required  by  the 
Government. 


Support  Data  -  The  support  data  element  refers  to  those  data 
items  required  by  the  Government  to  develop  and  acquire  the  Support 
System.  This  Includes  maintenance  data,  provisioning  data  and  lists, 
support  and  test  equipment  data  and  lists,  logistics  support  plans  and 
progress  reports,  technical  publications  requirements  data,  training 
planning  data  and  transportation  and  handling  data,  etc. 

Cost  Formula: 


ADO  *  T  AD(  I ) 
>1 


where : 

ADO  *  Acquisition  documentation  cost .  3 ) 

AD(I)  *  Documentation  acquisition  cost  during  year  I.  ' 3/yr ) 
I  *  Designator  for  a  specific  project  year, 
y  a  Number  of  years  in  life  cycle,  (yrs) 
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2.17  TacHr,<cal  Support  Cost 

Definition: 

This  elaaent  refers  to  those  costs  which  are  incurred  in  support 
of  Goverasent  testing  (PADS  and  DTI)  during  the  investment  phase  of  the 
equipment  life  cycle. 

Production  Acceptance  Test  and  Evaluation  (PATS)  Support  -  The 
production  acceptance  tests  are  conauctec  on  production  items  produced 
early  in  the  production  ran  (generally  identified  as  the  "initial  produc¬ 
tion  run" ).  They  are  designed  to  assure  that  production  systems  aha 
equipment  conform  to  design  specifications  and  performance  requirements 
when  manufactured  in  accordance  with  production  specifications  and 
quantity  production  processes. 

Operational  Test  and  Evaluation  ( CTZ )  Support  -  User  Operational 
Tests  and  Evaluation  {  OTZ ;■  are  tests  generally  conducted  by  user  personnel 
(military  unit(  s ) )  under  conditions  of  operational  tactical  environments. 

They  are  designed  to  determine  the  system/esuipment  operational  effectiveness 
and  validate  organization  doctrine,  tactics,  basis  of  issue,  training 
requirements  and  logistics  support. 

Cost  Formula: 

Y 

ATS  *  £  CSU(I) 

1*1 

where : 

ATS  *  Acquisition  technical  support  cost.  (S) 

CSU( I )  *  Government  payments  to  contractors  for  technical  support 
during  year  I  of  the  investment  phase .  ( 3/yr  } 

I  *  Designator  for  a  specific  project  year. 

Y  *  Number  of  years  in  life  cycle,  (yrs) 
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AD-A115  b22 
UNCLASSIFIED 


NAVAL  WEAPONS  ENGINEERING  SUPPORT  ACTIVITY  WASHINGTON  DC  F/G  5/1 
USER’S  GUIDE  FOR  NAVAL  MATERIAL  COMMAND’S  LIFE  CYCLE  COST  (FLEX— ETC(U) 


APR  82  R  DRESS*  T  STRUVEN 
NMAT/LCC-FLEX9E 


NL 


OOD-OF-02-OO7A 


£ 


.13  Industrial  Facilities  Cast 


Definition: 


The  industrial  facilities  element  refers  to  the  construction, 
conversion,  or  expansion  of  facilities  for  production,  inventory,  and 
contractor  depot  maintenance  required  by  one  or  sore  suppliers  for  the 
specific  system.  This  element  includes;  for  example,  equipment  acqui¬ 
sition,  or  modernization,  where  applicable,  and  maintenance  of  the  above 
facilities  or  equipment. 

Construct ion/converslcn/ expansion  -  refers  to  the  real  estate 
and  preparation  o£  system  peculiar  facilities  for  production,  inventory, 
depot  maintenance,  and  other  related  activities. 

Equipment  acquisition  or  modernisation  -  refers  to  production 
equipment  acquisition,  nocezmication,  or  transi'erai  of  equipment  for  the 
particular  systam.  (Pertains  primarily  to  government  owned  and  leased 
equipment  under  facilities  contract. ) 

ife.intenan.ca  (industrial  facilities)  -  refers  to  the  maintenance, 
preservation,  and  repair-  ot  industrial  facilities  and  equipment. 

•Cost  Formula: 

Y 

AIF  *  £  CIF(I) 

1*1 


where: 

AIF  *  Acquisition  iadustiral  facilities  cost.  (3}' 

CIF( I )  *  Government  payments  to  contractors  for  industrial 
facilities  during  year  I.  (3/yr) 

I  *  Designator  for  a  specific  project  year. 

Y  *  Mumber  of  years  in  life  cycle,  (yrs) 


2.19  Initial  Soares  anc  Repair  Parts  Cost 


Definition: 

Tie  initial  spares  and  repair  parts  element  refers  to  tie  initial 
provisioning  of  nodules,  assemblies,  and  spare  components  to  be  used  for 
maintenance  replacement  purposes  in  end  items  of  equipment  and  for  repair  of 
end  items.  Its  purpose  is  to  provide  tie  necessary  items  to  operate  and 
maintain  tie  equipment  until  tie  supply  system  comes  into  routine  operatic 
Quantitative  requirements  for  initial  spare  and  repair  parts  are  determine 
through  logistics  support  analysis,  and  are  based  or.  tie  System  Stock 
Requirement  and  tie  Total  Allowance  Quantity. 


Cost  Formula: 

ASL%  ■ 

Y 

NN(  I ) 

*  CSPS  +  SSC; 

for  ship  systems 

A£R?_  * 

Ti' 

V 

NBC) 

*  csps  -  ssc; 

for  aircraft  systems 

a 

iTl 

where: 

ASR?s  *  Acquisition  initial  spare  and  repair  parts  cost  for 
ship  systems. 

A2RP&  *  Acquisition  initial  spare  and  repair  parts  cost  for 
aircraft  systems. 

NN(  I )  *  Number  of  weapon  systems  introduced  into  inventory 
during  year  I.  (system s/yr) 


CSPS  «  Cost  of  initial  spares  and  repair  parts  per  snip 
system.  (S/ system) 


SS(I)  m  Cost  of  system  stock  fcr  year  I.  (S) 


NB(  I }  ■  Number  of  newly  introduced  bases  supporting  aircraft 
during  year  I.  (bases) 

CSPS  *  Cost  of  initial  spares  and  repair  parts  per  aircraft 
supporting  base.  (S/base) 


I  »  Designator  for  a  specific  project  year. 
Y  »  Number  of  years  in  life  cycle,  (yrs) 


I 


I 
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I 
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2.2  Government  Costs 
Definition: 

The  coats  included  in  this  subcategory  include: 

2.21  GFS/GFM 

2.22  Common  Support  Equipment 

2.23  Training 

2.24  System  Test  and  Evaluation 

2.25  Project  Management 

2.26  Documentation 

2.27  Site  Activation 
2.2S  Supply  Introduction 
2.29  Transportation 

Cost  Formula: 

GO  »  GFE  *  GSZ  *  GT  *  GTE  ♦  GrM  *  GD  -  GOSA  *  G3I  -  GTS 


Tnera : 


GO  *  Government  investment  costs.  (S) 

GFE  *  GFE/GFU  cost.  (5) 

GSE  *  Government  common  support  equipment  cost .  ( S ) 

GT  *  Government  training  cost.  (5) 

GTE  3  Government  system  test  and  evaluation  cost.  (3) 
GPU  3  Government  project  management  tost.  (3) 

GD  3  Government  documentation  cost.  ' 3 ) 

GOSA  3  Government  site  activation  costs.  (3) 

GSI  3  Government  supply  introduction  cost.  ' 3 ) 

GTE  «  'Government  transncrtatior.  cost .  ( 3  } 
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2.21  GF5/GFII  Cost 


Definition: 


This  element  refers  to  the  cast  of  material  anc  squirmer, 
supplied  by  the  Government  ot  the  contractor( s )  in  the  production  o 
end  item  of  equipment. 

Cost  Formula: 

v 

GFE  »  £  mK  I )  *  GF 
1*1 


where : 

GFZ  *  GFE/GFM  cost.  (5) 

W(  I )  *  Number  of  weapon  systems  introduced  into  inventory  during 
year  I.  ( systems /yr ) 

GF  *  Cost  of  GFI/GFM  per  weapon  system.  ( S/weapon  system ) 

I  *  Designator  for  a  specific  project  year. 

Y  *  Number  of  years  in  life  cycle,  (yrs) 
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*-*  c* 


/ 


4 


This  element  refers  to  the  cost  of  those  items  required  to  support 
a ad  maintain  the  weapon  system  or  portions  of  the  system  while  sot  directly 
engaged  in  the  performance  of  its  mission,  and  which  are  presently  in  the 
DCD  inventory  for  support  of  other  systems.  This  element  includes  all 
effort  required  to  assure  availability  of  this  equipment  for  support  of  the 
particular  weapon  system.  It  also  includes  the  acquisition  of  additional 
quantities- of  these  equipments  if  caused  by  the  introduction  of  the  weapon 
system  into  operational  service. 

This  element  should  include  all  requirements  at  organizational/ 
intermediate  and  depot  levels  of  maintenance. 

Cost  Formula: 

Y 

GSE  *  T  ASE(I)  *  AQSZ(I) 
l”l 

where:  .  , 

GSE  9  Government  common  support  equipment  cost.  ($) 

ASE(I)  *  Government  expenditures  in  year  I  to  make  common  support 
equipment  available  for  support  of  the  weapon  system.  ( 3/yr ) 

AQSE(I)  »  Government  expenditures  in  year  I  for  the  acquisition 
of  common  support  equipment.  ( S/yr ) 

I  *  Designator  for  a  specific  project  year. 

Y  »  Number  of  years  in  life  cycle,  (yrs) 


E-4D 


Definition: 


This  element  refers  to  training  services,  devices,  accessories, 
aids,  equipment,  and  parts  used  to  facilitate  instruction  through  wider, 
personnel  will  acquire  sufficient  concepts,  skills,  and  aptitudes  to 
operate  and  aaintain  the  system  with  as  .Timur,  efficiency.  This  element 
includes  all  effort  associated  with  the  design,  development,  and  pro¬ 
duction -of.,  training  equipment  as  well  as  the  execution  of  training  services. 

The  cost  included" is  this-. element  are: 


Equipment 

Services 

Facilities 


Equipment  _  refers  to  those  distinctive  end  items  of  training 
equipment  requirecTto  meet  specific  training  objectives.  This  element 
includes:  operational  trainers,  maintenance  trainers  and  other  items  such 
as  cutaways,  mockups,  and  models. 

Services  -  refers  to  services,  devices,  accessories,  and  aids 
necessary  to  accomplish  the  objectives  of  training.  This  element  includes: 
training  plans,  training  aids,  training  course  materials,  new  equipment 
training,  etc. 

. Facilities  -  refers  to  that  special  construction  necessary  to 
accomplish  the  objectives  of  training.  (Primarily,  the  brick-and-ocrtar- 
type  facility  constructed  solely  for  the  training  mission. ) 

Cost  Formula: 

GT  «  p  TRE( I )  ♦  TES( I )  *  TRF( I ) 


where: 

GT  *  Government  training  cost .  ( S ) 

THE(I)  *  Government  expenditures  in  year  I  for  training  equipment. 

( S/yr ) 

THS(I)  ■  Government  expenditures  in  year  I  for  training  services. 

( S/yr ) 

TEF(I)  «  Government  expenditures  in  year  I  for  training  facilities. 

( S/yr) 

I  ■  Designator  for  a  speific  project  year. 

Y  ■  Number  of  years  in  life  cycle,  (yrs) 


£  .  <— 


System  last  and  Evaluation  Cost 
Definition 


This  element  refers  to  costs  which  are  incurred,  for  Production 
Acceptance  Test  and  2 valuation  (PATS)  and  Operational  Test  and  I valuation 
(0X2).  PATS  are  conducted  on  production  items  produced  early  in  the 
production  run.  They  are  designed  to  assure  that  production  equipments 
conform  to  design  specifications  and  performance  requirements  w hen  manu¬ 
factured  in  accordance  with  production  specifioations.  Operational  tests 
are  conducted  by  user  personnel  under  the  conditions  of  the  tactical 
environment.  They  are  designed  to  determine  the  equipment  operational 
effectiveness  and  validate  organization'  doctrine,  tactics,  training 
requirements  and  logistics  support. 


Cost  Formula: 

1 

GTS  *  7  PTS  (I) 

I»1 

vhere: 

GTS  *  Government  system  test  and  evaluation  cost.  ($) 

?TS( I )  *  Test  and  evaluation  costs  incurred  in  year  I.  ( $/yr ) 
I  *  Designator  for  a  specific  project  year. 

I  *  Number  of  years  in  life  cycle,  (yrs) 


"1 


’E -42 


2.25  Project  Management  Cost 
Definition: 


This  element  refers  to  the  technical  and  administrative  planr. 
organising/  directing/  coordinating/  controlling  and  approval  actions 
designed  to  accomplish  overall  program  objectives.  Examples  of  these 
activities  are  configuration  management,  cost/schedule  management, 
data  management ,  contract  management,  value  engineering,  quality 
assurance,  and  integrated  logistics  management. 

Cost  Formula: 

y 

Gat «  t  ac(  x) 

i«i 


where: 

Gat  *  Government  project  management  cost.  '$) 

F1C(  I )  =«  Government  project  management  cost  incurred  during 
year  I.  (S/yr) 


I  »  Designator  for  a  specific  project  year. 
y  *  Number  of  years  in  life  cycle,  (yrs) 


2.26  Documentation  Coat 


Definition: 


This  element  -refers  to  the  costs  to  the  Government  for  storing, 
reproducing,  packaging  and  shipping  technical  and  aanageriai  data. 

Cost  Formula: 


GD  *  £  DC(  I ) 
1-1 


where: 

GD  *  Government  documentation  cost.  (3) 

DC( 1 )  *  Government  expenditures  in  year  I  for  staring,  reproduc¬ 
ing,  packaging  and  shipping  technical  and  manager ial  data.  (5/yr) 

I  *  Designator  for  a  specific  project  year. 

Y  *  Mumher  of  years  in  life  cycle,  (yrs) 


2.27 


Operat i onal /S i ce  Activation  Costs 


De  f  i  n  i  t  i  on  : 


This  element  refers  to  the  real  estate,  construction,  con¬ 
version  utilities,  and  equipment  to  provide  all  facilities  recuired  to  house, 
service,  and  launch  prime  mission  equipment.  It  also  includes  contractor 
support. 


Cost  Formula: 

Y 


GOSA 


FOS(I) 

1-1 


whe  re : 

GOSA  *  Government  site  activation  costs.  ($) 

FOS(l)  *  Government  expenditures  in  year  I  for  operat i onal /s i te 
activation  costs.  (S/YR) 

I  -  Designator  for  a  specific  project  year. 

Y  *  Number  of  years  in  life  cycle.  (YRS) 


£-45 


This  element  refers  to  --he  management  costs  for  entering  an 
iteo  introduced  into  the  supply  system  'ey  the  prime  equipment  and 
support  systems,  in  inventor/.  The  costs  include  identification, 
description,  submission  to  and  screening  and  editing  by  Tata  Documents 
Center,  and  inclusion  in  maintenance  supply  catalogs. 


Cost  Formula: 


'  IXI 

GSZ  *  (MSNP  *  NSNS)  *  -US 


where : 

GSI  3  Government  supply  introduction  cost.  (S', 

NSNP  *  Mumber  of  new  National  Stock  lumbers  ( MSN ) 
introduced  into  supply  system  by  the  major  weapon  system.  (MSN's) 

NSNS  *  Number  of  new  NSN's  introduced  into  supply  system  by 
support  systems  of  the  major  weapon  system.  (MSN's) 

SIS  *  Average  MSN  entry  into  the  supply  system  cost.  (5/MSN) 

I.  *  Designator  for  a  specific  project  year. 


Iff  *  fear  I  during  which  initial  cost3  occur. 


2.29  Trar.spcr~a~.lcr.  Tost 


Def  initior. 

This  refers  to  the  cost  associated  with  transporting  the  wearer, 
sysrem  from  the  point  of  procurement ,  production,  or  testing  to  the  first 
destination  point. 

vCS .  Fcrsuua: 

Y 

GIR  »  MN(  I }  *CT?E 

Si 

where : 

GT?.  *  Government  transportation  cost.  ($) 

NN( I )  *  Number  of  weapon  systeas  introduced  into  inventory  during 
year  I .  {  systems/yr  ) 

CT?E  *  First  destination  transportation  cost  for  the  weapon 
system  (S/ system) 

I  «  Designator  for  a  specific  project  year. 

Y  »  Number  of  years  in  life  cycle,  (yrs) 
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3. 


Operating  and  Support  Costs 


Definition: 

Operating  and  support  costs  refer  to  all  costs  associated  with 
the  operation  and  logistics  support  of  the  system  subsequent  to  equipment 
turnover  to  the  using  command  or  organization.  Specifically,  this  covers 
all  Government  ownership  costs  including  operation  costs,  maintenance  costs, 
and  logistics  support  costs. 

Operation  costs  refer  to  all  costs  associated  with  the  direct 
operation  of  the  system.  This  Includes  all  costs  of  electrical  power,  con¬ 
sumable  materials  and  operational  personnel.  Maintenance  and  support  costs 
refer  to  all  costs  associated  with  the  maintenance  and  supply  support  of 
the  system  during  the  system's  operational  life. 

Cost  Formula: 

OS  -  OP  +  SUP* 

where : 

OS  •  Operating  and  support  costs.  ($) 

OP  *  Operations  cost.  ($) 

SUP  *  Support  cost.  ($) 


3.1 


Operations  Costs 


Definition: 


The  cost  of  manpower,  fuel,  material,  and  other  operating  expenses 
charageable  to  the  non-maintenance  activities  of  the  weapon  system  including 
contractual  support. 

Cost  Formula: 

OS  -  CRW  +  OC 

where : 

OS  «  Operations  costs.  (S) 

CRW  *  Operational  personnel  (Crew)  cost.  ($) 

OC  *  Operational  consumables  cost.  ($) 
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The  cost  of  pay  and  allowances  of  personnel  required  to  nan  the 
'weapon  system;  and  the  cost  associated  with  the  temporary  assignment  of  per¬ 
sonnel  away  from  the  deployed  system  for  training,  administrative  or  other 
purposes.  These  costs  include  transportat ion ,  lodging,  mileage  and  per  diam 
allowances  and  incidental  travel  expenses. 

Cost  Formula: 

Y  K 

CRW  «  r  i  PO  {!  ,J)*R0(J) 

I  «  1  J  *  1 

where : 

CRW  ■  Operational  Personnel  (CREW)  costs  (S) 

P0(l,j)  *  Number  of  operational  personnel  of  grade  J  in  year  I. 

(S/GRAOE/YR) 

R0(j)  *  Unit  pay  and  allowance  of  grade  J  personnel.  (S/HAN) 

I  «  Designator  for  a  specific  project  year. 

Y  »  Number  of  years  in  life  cycle  (YRS) 

J  «  Designator  for  a  spcific  pay  grade. 

K  »  Number  of  different  pay  grades  of  operational  personnel. 


De  f  i  n  i  t  i  on  : 


This  element  refers  to  the  material  consumed  i 
operations.  It  includes  the  cost  of  material, 
able  stores,  and  utilities. 

Cost  Formula: 

OC  -  MAT  +  POL  +  ES  +  UT 

where : 

OC  *  Operational  consumables  cos.  (S) 

MAT  *  Material  cost.  (S) 

POL  «  Petroleum,  oil  and  Lubricants  cost.  ($) 
ES  »  Expendable  sotres  cost.  ($) 

UT  «  Utilities  cost.  {$) 


r.  scheduled 
POL,  expend 


3.121  Material  Cost 

De  f  1  n  i  t !  on : 

This  element  refers  to  the  material  consumed  in  scheduled  opera¬ 
tions  such  as  minor  repairs.  It  includes  the  cost  of  consumables  such  as 
cleaning  and  painting,  material s ,  nuts,  and  bolts. 

Cost  Formula: 


1 


MAT 


-z 


N  ( I ) *CMY 


where : 


MAT  ■  Material  costs.  {$) 

N(  I )  »  Number  of  weapons  systems  in  the  inventory  in  year  I. 
(systems) 

CMY  *  Cost  of  material  consumed  per  system  per  year.  ($/system/yr) 
I  ■  Designator  for  a  specific  project  year 
Y  ■  Number  of  years- in  life  cycle.  (YRS) 


3.122 


Petroleum,  Oil  and  Lubricants  (POL) 
De  f  1  n  i  t  i  on  : 


I 

I 

I 

I 

I 

I 

I 

! 

] 


r 


This  element  refers  to  the  petroleum,  oil  and  lubricating 
products  consumed  in  scheduled  operation  of  the  system. 

Cost  Formula: 

Y 

POL  -  ^  N(l)*P0LY 

1-1 


where : 

POL  «  Petroleum,  Oil  and  Lubricants  Costs 

N(l)  »  Number  of  weapons  systems  in  the  inventory  in  year  I 
(Systems) 

POLY  -  Cost  of  POL  consumed  per  system  per  year.  (S/system/y r) 
I  -  Designator  for  a  specific  project  year. 

Y  -  Number  of  years  in  life  cycle  (YRS) 


I 


I 

I 

I 
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3.123 


Expendable  Stores  Costs 
Def ini t ion : 

This  element  refers  to  the  cost  of  the  expendable  ordance, 
ammunition,  pyrotechnics ,  missiles,  and  guided  weapons  used  in  system 
operations. 


Cost  Formula: 


z 


N( I ) SEXPY 


where : 

ES  »  Expendable  stores  cost.  ($) 

N(l)  ■  Number  of  weapons  systems  in  the  inventory  in  year  I 
(systems) 

EXPY  ■  Cost  of  expendable  stores  per  system  (S/System/YR) 
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3.12*1 


Utilities  Cost 


I 

I 

I 

I 

I 

I 

I 


Definition: 


This  element  refers  to  the  service  cost  of  light  Dower  or  water 
consumed  in  scheduled  operations.  It  includes  the  cost  of  the  equipment 
needed  to  provide  the  utility  service. 

Cost  Formula: 


Y 

UT  «  N  ( I )  *UT  I Y 

1-1 


whe  re : 

UT  *  Utilities  cost.  ($) 

N(l)  »  Number  of  weapon  systems  in  the  inventory  in  year  I.  (systems) 
UT1Y  «  Utilities  cost  per  system  per  year.  (S/system/YR) 


1 

I 

I 

I 


3.2 


Suooort  Cost 


De  f  ?  n i t i on : 

Support  cost  refers  to  all  costs  associated  with  the  maintenance 
and  logistics  support  of  the  system  during  the  system's  operational  life. 

It  includes  the  cost  of  both  contractor  and  government  support. 

Cost  Formula: 

SUP  -  CS  +  GS 

where: 

SUP  »  Support  cost.  ($) 

CS  *  Contractor  support  cost.  ($) 

GS  »  Government  support  cost  ($) 


3.21 


Contractor  Support  Cost 
Definition: 

This  element  refers  to  the  cost  of  integrated  logistics  support 
performed  by  the  contractor  during  some  specified  time  after  delivery  of  the 
hardware. 


Cost  Formula: 

CS  •  FR  +  FRF  +  FRO  +  TS 
where : 

CS  ■  Contractor  support  costs.  ($) 

FR  -  Factory  repair  cost.  ($) 

FRF  -  Factory  F1W/FFW  cost.  ($) 

FRO  *  Factory  rework/overhaul  cost.  (S) 
TS  *  Tehcnical  service  cost.  ($) 


£-57 


3.211 


Factory  Repair  Cost 


Def i n i t ion : 

This  element  refers  to  the  cost  of  repairing  a  failed  unit 
at  the  contractor's  factory.  It  includes  the  cost  of  labor,  materials  and 
equipment  needed  to  restore  the  unit  to  serviceable  condition. 

Cost  Formula: 

Y 

FR  - 

1*1 

where : 

FR  ■  Factory  repair  costs.  ($) 

N(l)  *  Number  of  weapon  systems  in  the  inventory  in  year  i.  (Systems 

OT  *  Ooerating  time  of  the  system.  (HRS/System/YR) 

FRC(L)  *  Factory  repair  cost  for  equipment  L.  (S/Failure) 

R(l,L)  ■  MTBF  for  equipment  L  in  year  I  (HRS/Faioure) 

I  *  Designator  for  a  specific  project  year. 

Y  *  Number  of  years  in  life  cycle.  (YRS) 

L  *  Designator  for  a  specific  factory  repair  item. 

M  *  Number  of  equipments  in  inventory  submjected  to  factory  repair. 


n 

I 

L*1 


N(!)*OT*FRC(L)/R(l ,L) 


2.  12 


Peculiar  Support  Equipment  Cost 


Definition: 

This  element  refers  to  the  costs  for  Organizational  level,  Inter¬ 
mediate  level.  Prime  Intermediate  Maintenance  Activity  level,  and  depot  level 
support  and  test  equipments,  including  costs  for  design,  material,  fabrication 
tooling,  and  unit  test  for  all  the  items.  Also  included  are  the  materials 
and  services  involved  with  the  installation  of  the  support  and  test  equipments 

The  support  and  test  equipment  refers  to  the  equipment,  includ¬ 
ing  tools,  required  to  maintain  and  care  for  the  system  or  portions  of  the 
system  while  not  directly  engaged  in  the  performance  of  its  mission,  and 
which  have  application  peculiar  to  a  given  defense  material  item.  This 
includes,  vehicles,  equipment,  and  tools  used  to  service,  transport  and 
hosit,  repair,  overhaul,  assemble,  disassemble,  test,  inspect,  or  otherwise 
maintain  the  mission  equipment. 

Cost  Formula: 

Y 

PSE  -  ^  PSE(I) 

1-1 

where: 

PSE  -  Acquisition  peculiar  support  equipmnet  cost.  ($) 

PSE ( I )  -  Expenditures  during  year  I  for  acquiring  peculiar 
support  equipment.  ($/YR) 

I  »  Designator  for  a  specific  project  year. 

Y  »  Number  of  years  in  life  cycle.  (YRS) . 


3.213 


Factory  Rework/Overhaul  Cost 


Qe  f  I  n  i  t  i  on  : 


This  element  refers  to  the  cost  of  performing  depot  level  rework 
and  overhaul  Maintenance  functions  at  the  contractors  factory.  It  includes 
the  cost  of  labor,  materials,  spares  and  test  equipment  required  to  restore 
the  unit  serviceable  condition. 


Cost  Formula: 


FRO 


N( l)*0T*R0H(Q)/MTB0(Q) 


FR0»  Factory  rework/overhaul  costs.  (S) 

N ( I )  ■  Number  of  weapon  systems  in  the  inventory  in  year  I. 
(systems) 


OT  »  Operating  time  of  the  system.  (HRS/system/YR) 

ROH(Q)  ■  Facotry  rework/overhaul  cost  for  equipment  Q.  (/Rework) 

I  »  Designator  for  a  specific  project  year. 

Y  *  Number  of  years  in  life  cycle. (YRS) 

0  *  Designator  for  a  specific  rework/overhaul  item. 

S  »  Number  of  equipments  in  system  subjected  to  contractor 
rework/overhaul . 


£-60 


3-214 


Technical  Services  Cost 


I 

I 

I 

I 

I 

I 

I 

I 


Def in i t ion : 

This  element  consists  of  engineering  and  suoDcrt  services  orovidec 
by  the  contractor  during  the  svstem's  operational  life. 

Cost  Formula: 


Y 

TS  ■  TECY(l) 

1-1 

whe  re : 

TS  »  Technical  services  costs.  ($) 

TECY(l)  -  Government  payments  for  technical  services  in  year  I. 
(S/YR) 

I  *  Designator  for  a  specific  project  year. 

Y  -  Number  of  years  in  life  cycle.  (YRS) 


3-22 


Government  Support  Cost 
De  f i n i t i on : 


This  element  refers  the  cost  of  integrated  logistics  suooort 
performed  by  the  governemnt  during  the  systems  operating  life. 

Cost  Formula: 

GS  -  MP  +  SSE  +  ST  +  UM  +  HF  +  SS  +  GRQ  +  TR  +  TER 
where : 

GS  -  Government  support  costs.  ($) 

MP  »  Maintenance  personnel  cost.  (5) 

SSE  *  Support  of  support  equipment  cost.  ($) 

ST  *  Support  training  cost.  {$) 

UM  »  Updates  and  modifications  cost.  (S) 

MF  *  Maintenance  facilities  cost.  ($) 

SS  *  Supply  support  cost.  {$) 

DRO  •  Oepot  rework/overhaul  cost.  ($) 

TR  «  Transportation  cost,  fS) 

TER  »  Termination  cost.  {$) 


E-6  2 


3.221 


Maintenance  Personnel  Cost 


Definition: 


This  element  refers  to  the  cost  of  personnel  needed  for  system 
maintenance  and  repair.  It  includes  the  cost  of  maintenance  personnel  at 
all  operating  and  repair  sites;  base,  imtermediate  level  shop,  and  depot. 


Cost  Formula: 


NMP { I ,T)*MS(T) 


where : 


MP  *  Maintenance  personnel  costs.  (S) 

NMP ( I , T)  ■  Number  of  personnel  of  grade  T  maintaining  system 
in  year  1.  (MEN/GRADE/YR) 

MS (T)  *  Unit  pay  and  allowance  of  grade  T  personnel.  (S/MAN) 

I  »  Designator  for  a  specific  project  year. 

Y  «  Number  of  years  in  1 i fey  cycle.  (URS) 

T  »  Desingator  for  a  specific  pay  scale. 

U  »  Number  of  different  pay  grades  of  personnel  maintaining  the 
system. 


3.222 


Support  of  Support  Equipment  Cost 
Definition: 

This  element  includes  the  cost,  including  labor,  material,  and 
overhead,  to  maintain  the  support  equipment  located  at  the  operating  base, 
intermediate  level  shop,  and  depot. 

Cost  Formula: 

V 

«-  y. 

i-i 

where : 

SSE  -  Support  of  support  equipment  costs. (S) 

NS£(,V)  -  Number  of  support  equipments  of  type  V  in  year  1.  (EQUIP/YR) 
CSE(V)  »  Cost  of  type  V  support  equipment.  (S/Equipment) 

SSF  «  Support  of  support  equipment  factor.  (RATIO) 

I  -  Designator  for  a  specific  project  year. 

Y  »  Number  of  years  in  life  cycle.  (YRS) 

V  -  Designator  for  a  specific  type  of  support  equipment. 

W  -  Number  of  different  types  of  support  equipments. 


E 

V-l 


NSE  (I  ,V)*CS£(V)*SSF 


£-64 


3.223 


Support  Training  Cost 
De  f i n i t i on : 

This  element  accounts  for  the  cost  of  replacement  training  of 
operating  and  maintenance  personnel.  It  includes  the  replacement  cost  of 
training  equipment  and  the  services  cost  associated  with  training  personne 
to  replace  those  lost  through  attrition. 

Cost  Formula: 

Y 

ST  -  TRTE  ( 1 )  +  RTRS  ( I ) 

1*1 

where : 

ST  *  Support  training  costs.  ($) 

RTRE(I)  *  Government  expenditures  for  replacement  training 
equipment.  ($?YR) 

RTRS ( I )  »  Government  expenditure  for  training  services  for 
replacement  personnel.  (S/YR) 

I  »  Designator  for  a  specific  project  year. 

Y  *  Number  of  years  in  life  cycle.  (YRS) 


/ 
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1.224 


Updates  and  Mod i flea t ions  Cos t 


Oe  f i n i t i on : 


This  element  refers  to  the  cost  of  labor  and  acquisition  of  special 
material  for  deterations  or  modifications  of  the  system  subsequent  to  equip¬ 
ment  turnover  to  the  government. 

Cost  Formula: 

UM  -  OU  +  SU  +  SSM 

where : 

UM  *  Updates  and  Modifications  costs.  ($) 

DU  ■  Documentation  update  cost.  ($) 

SU  »  Software  update  cost.  ($) 

SSM  •  System/sub-system  modification  cost.  ($) 


E-66 


3.224]  Documentation  Updates 

Definition: 

This  element  refers  to  those  costs  associated  with  maintaining 
system  technical  orders  (organizational,  intermediate  and  depot 
level)  to  ensure  that  they  reflect  revise  olicies,  concepts 
and  data. 

Cost  Formula: 

Y 

OU  •  X  DOUP(I) 

1-1 

where : 

DU  -  Documentation  update  costs.  ($) 

DOUP(l)  -  Government  expenditures  for  updating  Documentation  (S/YR) 
I  -  Designator  for  a  specific  project  year. 

Y  -  Number  of  years  in  life  cycle  (YRS) 


t 

I 
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Software  Updates 
Oef ini tion : 

Software  updates  cost  refers  to  the  cost  of  correcting  and  modifying 
the  system  software  package. 

Cost  Formula: 

Y 


whe  re : 

SU  -  Software  update  costs.  ($) 

STUP(l)  ■  Goverment  expenditures  for  updating  Software.  ($/YR) 
I  ■  Designator  for  a  specific  project  year. 

Y  »  Number  of  years  in  life  cycle.  (YRS) 


3.2243 


System/Subsystem  Modifications 


Definition: 

This  element  refers  to  the  cost  of  the  acquisition  of  hardware 
to  alter  or  modify  the  system  and  support  equipment  that  are  in 
the  operating  inventory. 

Cost  Formula: 

V  2 

SSH  -  II  N{ l)*NEQ(X)*HRD(X)*MODF( I ,X) 

1-1  X-l 

where : 

N ( I )  *  Number  of  weapon  systems  in  the  inventory.  (SYSTEMS) 

NEQ(X) Number  of  equipments  type  X  in  the  system.  (EQUIP/SYSTEM) 
HRD(X)  -  Average  hardware  cost  per  equipment  X.  (S/EQUIPMENT) 
MODFO.X)  »  ECP  Cost.  (RATIO) 

1  -  Designator  for  a  specific  project  year 
Y  -  Number  of  years  in  life  cycle.  (YRS) 

X  -  Designator  for  specific  piece  of  equipment. 

2  -  Number  of  equipments  in  the  system. 
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.225  Maintenance  Facilities 


Oe  f  1  n  i  t  i  on  : 

This  element  refers  to  the  variable  costs  of  construction, 
maintenance  and  operation  of  maintenance  facilities  associated 
with  the  system. 


Cost  Formula: 


MF 


y 

MFC(I) 

1-1 


whe  re : 

MF  -  Maintenance  facilities.  ($) 

MFC(l)  »  Government  expenditures  for  maintaining  the  maintenance 
facilities.  (S/YR) 

I  -  Designator  for  a  specific  project  year. 

Y  -  Number  of  years  in  the  life  cycle.  (YRS) 
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This  element  refers  to  the  cost  of  procuring  spares  and  reoair 
parts  and  the  cost  associated  with  establishing  and  maintainin 
system  assemblies  and  components  in  the  inventory. 

Cost  Formula: 

SS  «  RSRP  +  SMGMT 

where : 

SS  *  Supply  support  costs.  ($) 

RSRP  »  Replenishment  spares  and  repair  parts  cost.  (S) 

SMGMT  *  Supply  management  cost.  (S) 


3.226! 


Reolenishment  Spares  and  Reoair  Parts 


Def ini t ion : 


This  element  refers  to  the  recurring  cost  of  inventory  (units, 
assemblies,  subassemblies,  parts,  etc.)  purchased  to  resupply 
the  system  stock  requirement  due  to  items  being  discarded  or 
scrapped  during  the  maintenance  process. 


Cost  Formula: 


Y  Z 

I  Z 


(N(l )*OT*ACST(X)*AD$C(X))/R( I  ,X) 


1-1  X* 


where : 

RSRP  *  Replenishment  spares  and  repair  parts  costs.  ($) 

N(  I )  *  Number  of  weapon  system  in  the  inventory.  (SYSTEMS) 

OT  -  Operating  time  of  the  system  (HRS/SYSTEM/YR) 

ACST(X)  -  Average  cost  of  discarded  item  in  equipment  X.  (S/SCRAP  ACT1C 
ADSC(X)  -  Average  scrap  rate  of  items  in  equipment  X.  (SCRAP  ACTIONS/ 

FAILURE) 

R( 1  ,X)  -  MT8F  for  equipment  X.  (HRS ./FA1 LURE) 

I  «  Designator  for  a  specific  project  year. 

Y  «  Number  of  years  in  life  cycle.  (YRS) 

X  «  Designator  for  a  specific  piece  of  equipment. 

Z  *  Number  of  equipments  in  the  system. 


262  Supply  Management 
Def in i t ion  : 

This  element  refers  to  the  cost  of  manpower  and  material  needed  to 
fill  requisitions  for  supplies,  spares  and  repair  parts.  It  includes 
the  of  managing  the  procurement  of  supplies,  spares  and  repair  parts 
and  control  and  accountability  of  these  assets. 

Cost  Formula: 


SMGMT 


(NSNS*NMFS ( I )+NSNP*NKFP( I ) ) *FSA+(NSNP+NSNS) *RI M 


where : 


NSNS  *  Number  of  NSN's  introduced  by  support  systems.  (NSN's) 
NMFS(l)  *  Number  of  support  system  maintenance  facilities.  (SITES) 
NSNP  *■  Number  of  NSN's  introduced  by  system.  (NSN's) 

NMFP(|)  «  Number  of  maintenance  facilities.  (SITES) 

FSA  *  Field  supply  administration  cost  of  the  NSN.  (S/NSN/S I TE/YR) 
RIM  ■  Average  NSN  retention  cost  in  supply  system.  (S/NSN/YR) 

I  »  Designator  for  a  specific  project  year. 

Y  »  Number  of  years  in  the  life  cycle.  (YRS) 
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3.227  Depot  Rework/Overhaul 
Oef i n i t ion : 

This  element  refers  to  the  cost  of  labor  and  materials  needed  to 
accomplish  scheduled  equipment  rework  or  overhaul  at  the  depot. 

Cost  Forumla: 

Y  8 

DRO  }  (N(l)*  T*GQH  (A) ) /MTGO (A) 

l-l  A-l 

where : 

DRO  *  Depot  rework/overhaul  costs.  ($) 

N( I )  *  Number  of  weapon  systems  in  the  inventory.  (SYSTEMS) 

OT  »  Operating  time  of  the  system.  (HRS/SYSTEM/YR) 

GOH(A)  «.  Oepot  rework/overhaut  cost  for  equipment  A.  (S/REY/ORK) 
MTGO(A)  *  Mean  time  between  depot  rework/overhaul  of  equipment  A. 
(HRS/REWORK) 

I  ■  Designator  for  a  specific  project  year. 

Y  ■  Number  of  years  in  the  life  cycle.  (YRS) 

A  -  Desingator  for  a  specific  piece  of  equipment. 

3  ■  Number  of  equipments  in  the  system -subject  to  rework/overhaul . 


£-74 


This  cost  element  includes  unscheduled  and  scheduled  t ransoortat i on 
costs  between  organizational  and  maintenance  and  supply  locations 
in  support  of  system  maintenance. 

Cost  Formula: 

TR  -  TU  +  TSCH 

whe  re : 

TR  »  Transportation  costs  for  operation  S  support.  ($) 

TU  ■  Unscheduled  transportation  cost.  ($) 

TSCH  ■  Scheduled  transportat ion  cost.  (S) 


Transportation  Unscheduled 
Definition: 


This  element  refers  to  the  cost  of  transporting  failed  items 
from  l-level  shops  to  depot  for  repairs  and  back  to  the  1-level 
i nventory . 

Cost  Formula: 

Y  l 

TU  -  ZL  Z!  (N(  I )  *0T*A8CN(X))*(ATRN(X)  +AL3R(X)  +AiMAT(x) ) )  /  R ( I  , X,' 
1-1  X- I 

where : 

TU  -  Unscheduled  transportat ion  costs.  (S) 

N(f)  -  Number  of  weapon  systems  in  the  inventory.  (SYSTEMS) 

OT  -  Operating  time  of  the  system.  (HRS/SYSTEM/YR) 

ABCM(X)  -  Average  BCM  rate  of  item  in  equipment  X.  (BCM1 s/FAI LURE; 
ATRN(X)  -  Average  2-way  shipping  cost  from  I  to  0-level  for  failed 
items  in  equipment  X.  ($/BC,m) 

ALBR(X)  -  Average  2-way  packaging  labor  cost  from  I  to  D-'evel 
for  failed  items  in  equipment  X.  (S/BCM)  V  ' 

AMAT(X)  *  Average  packaging  material  cost  from  J  to^D-leye1  for 
failed  items  in  equipment  X.  (S/BCM)  / 

R ( 1  ,X)  -  MTBF  for  equipment  X.  (HRS/FAI LURE)  ' 

I  ’«  Designator  for  a  sepcific  project  year. 

Y  -  Number  of  years  in  the  life  cycle. 

X  -  Designator  for  a  specific  piece  of  equipment. 

Z  -  Number  of  equipments  in  the  system. 


£-76 


3.2232 


Transoortati on  Schedul ed 


De  f  i  n  i  C  i  on  : 

This  element  refers  to  the  cost  of  transporting  equipment 
between  I -level  shops  and  depot  for  scheduled  rework  or 
overhaul . 

Cost  Formula: 

V  B 

TSCH  -  5~  ((ATN$(A)+ALR(A)+AMTR(A))*OT*N(l))/MTGO(A) 

1-1  A-l 


where : 

TSCH  -  Scheduled  transportation  costs.  (S) 

ATNS(A)  *  Average  2-way  shipping  cost  from  I  to  D-level  for  rework 
items  in  equipment  X.  (S/REWORK) 

ALR(A)  -  Average  2-way  packaging  labor  cost  from  I  to  D-level  for 
rework  I  terns  in  equipment  X.  (S/REWORK) 

AMTR(A)  »  Average  packaging  material  cost  from  I  to  D-level  for 
rework  items  in  equipment  X.  (S/REWORK) 

OT  -  Operating  time  of  the  system.  (HRS/SYSTEM/YR) 

N ( I )  »  Number  of  weapon  systems  in  the  inventory.  (SYSTEMS) 

MTGO(A)  -  Mean  time  between  depot  rework/overhaul  of  equipment  A. 
(HRS/REWORK) 

I  *  Designator  for  a  specific  project  year. 

Y  -  Number  of  years  in  the  life  cycle.  (YRS) 

A  *  Designator  for  a  specific  piece  of  equipment. 

B  -  Number  of  equipments  in  the  system  subject  of  rework/overhaul . 
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*■*•*»/'  V 


Termi nation 


Def in i t ion : 

This  element  refers  to  the  cost  of  phasing  out  the  system  at  the 
end  of  its  life  cycle. 

Cost  Formula: 

Y 

TER  -  NP0(l)*TERM 

1-1 


where: 

TER  »  Termination  costs.  ($) 

NPO(l)  *  Number  af  systems  phased  out  during  year  I.  (SYSTEMS/YR) 
TERM  *  System  terminal  cost/value.  ($/SYSTEM) 

I  »  Designator  for  a  specific  project  year. 

Y  »  Number  of  years  in  the  life  cycle. 
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APPENDiX  F 


ERROR  MESSAGES  AMD  DATA  DEBUGGING 


F.l  Syntax  Error  Introduction 

syntax  e.  ors  in  tne  input  uata  can  occ.r  : -j  r  a  varj.e.y 
of  reasons,  rcrtunateiy  FLEX  can  locate  tne  great  .ajorit/ 
serious  errors  ana  stop  program  execution  oeiore  excessive 
computer  time  ana  money  is  wastea.  *nen  tnis  happens,  a 
sometimes  cryptic  error  message  is  srintea.  it  is  trie  purpose  or 
tnis  aopenaix  to  identify  tnese  errors  ana  to  give  tne  most 
li<ely  :ause  tor  causes}  for  tnese  messages  to  oe  printed.  it 
snouio  oe  notea  nere  tnat  more  tnan  one  error  message  can  oe 
ori-nted  tor  a  sinqle  error. 

F . 2  Errors  In  Tne  IDENT  File 

(1)  EnD  OF  DATA  ON  UNIT  2  ENCOUNTERED 

FLEX  does  not  cnecx  tnis  file  for  syntax  errors  so  no  program 
messages  will  oe  oeneracea.  no*ever  system  errors  .nay  occur  suc.n 
as  aoove.  Tnis  error  usually  occurs  if  an  insurricient  amount  of 
'ENuiD'  caras  are  present  tor  a  multi-run  set.  ine  program  us 
usually  stoppea  oy  tne  system  on  this  error. 

• 

F . 3  Errors  In  Tne  Data  File 

( 2 )  *****errgr  Encountered  reading  file  5.  run  terminating***** 
<card  imaged 

This  is  a  general  error  message  printed  wnen  tne  system  nes 
difficulty  reaming  tne  data  file.  inis  is  usualy  oue  to  DCt 
parameters  or  file  omission.  Tne  program  is  stospeu  without 
furtner  cnecxing. 

(3)  <cara  imaged 

SSUNRECGGMZABLE  CARD  TYPE  AA;  IGNORED 

rne  card  type  'AA'  is  not  'Km'  or  'LN'.  Cnecx  tne  caro  image 
printed  aoove  tne  message.  The  program  continues  out  tne  caro  is 
ignorea . 

(A)  ERROR  IN  THE  FOLLOWING  CARD  IN  SUBRuUTIrte.  KUl.iTF 
I  CO  L  i  —  «<*  iN  N  N  N  iCJL2  =  NNNNN 
<card  imaged 

Cbl  ERROR  IN  IHE  FOLLOWING  CARD  IN  SUBflOuT Iftt  RUli.XF 
IBLIsNNN  1dL2=nNn 
<cara  imaged 

to)  ILLEGAL  CnARACTiK  I.«  CuLU*'1i\  N,«Nt,.»  OF  Tins,  FGLllwIiiG  C*Kp 
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<carj  i-i-joeA 

(.  y  )  s.  -  A  Cl  n  L<-  Ins.  rJijLiuil.ivj  C  »*  -;  b  • 
tUUiNU  IN  CULw|i-«  <|||<  IM  l< 

<cara  images 

(a)  cRRux  lit  flic.  fijuliUwIiHj  CAnO  IN  r  bC 1  A  L 

<card  image> 

errors  (■■»)  -  (A)  are  due  to  a  c:-  card  syntax  error.  Checs  tne 
card  imaae  cnac  is  printea  oel-o*  eacn  r.essage.  if  cne  column  is 
liven,  cnec<  to  oe  sure  tnat  tne  riant  nunoer  is  in  cne  nurt 
column.  Tne  program  is  stocoea. 

(9)  <card  image* 

S3  DUPblCAIE  PROGRAM  CUMkub  CAku;  IGNOncu 

me  program  nas  found  a  duplicate  Cn  card,  mis  error  sometimes 
occurs  oecause  tne  CN  card  is  not  oiaced  at  tne  beginning  of  tne 
data  file.  Checx  ttie  card  image  aoove  tnis  message.  l're  program 
is  continued  duc  the  card  is  ignored. 

(10)  oECAUbc  UF  SERIOUS  NAMELIST  INF  UT  ERROR,  nun  <*lbb  at  AONuR  ■<*  Abo  i 
TERmInATc-L)  wITtiOUT  FURTHER  INPUT  CHECK i  n  a 

rnis  is  usually  caused  Dy  misspelling  one  of  tne  variaoie  nar.es, 
leaving  out  a  comma,  or  mistyping  an  equal  sign,  ne-nerncar  to 
start  all  input  in  column  2.  Cnee*  tne  o  A I A  tile  input  listing, 
rne  program  is  stopped  witnout  further  cnecxiny. 

(113  V  A  b  U  E  QF  AAAAAA  rAS  i<ut  INRuT.  PROGRAM  SXuF 

(12)  FIRST  Uk  bASl  EbtREiiT  uk  AAAAmAa  «Ab  NuT  I,»P ui.  PrOurA  *  STUb 

These  two  errors  are  usually  causeo  oy  forgetting  to  input,  or 
incorrectly  inputting,  tne  scalar  variables  ai,  aOCmT,  or  i;  ana 
tne  array  variaoles  dr,  iPkb,  IRPKUC,  IrCuN,  or  inu.i  in  tne 
NAPEbiST  section.  rne  program  is  stopped. 

(13)  END  UF  DATA  UN  UNII  5  ENCOO«TLkED 

inis  is  a  system  error  usually  caused  Dy  an  insufficient  numoer 
of  'ErULC'  cards  in  a  multi-run  set.  rne  program  is  usually 
stopped. 

F . 4  Errors  In  me  DoOFb/t; v  Files 

(14)  A  ITEM  FT  TU  INPUT  ACRE  THAN  DO  1  AUblflCAriuA  NV-bb  Ui-.iyj 
FIRS T  UNAUCEPTAdbt  CARD  aa SJ 

<card  imaae> 

(15)  <caro  imade> 

AITEpiPT  IU  INPUT  UVcR  113  SCAbARS.  bASl  ACCtPlAbbE  SCnbAA 
*  AS  AAmAAAAm 

(16)  <cara  image> 
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siTr/ir  l  1  j  i  r1  U 1  uvir  loi  Afi-Ais,  LaJI  uCCif  1a:ui  .pr.si  »Ai 
aAAAAAAA 

ill)  <cara  in.age> 

AJf t.ir*i  i'u  lei'll  uVr.p.  oi'ti  AkrAi  tLcMt,  <iO(  KMil  ACCtKiAS^t. 
AnP.Ml  ft  A  £>  U. 

Tnese  errors  (l«i-l7)  ail  involve  exceeaing  tne  cue  set  program 
limits,  lo  input  more  variapies,  a  programmer  must  cnarue  cne 
limits  cv  ma<inu  modifications  to  tne  actual  rut*  program.  me 
program  continues  out  excessive  caras  are  ignores. 

(i!j  <cars  image> 

DUPLICATE  SCAuArt  NA*L  AA.A*AAa„,  A  'll  vAljuli  Mr'Itri  Int 
ivjivuhiu 

(19)  <caro  image> 

DUPLICAIe.  A  KRAI  NAME  AAAAAAAm,  ALu  /ALU to  Ar'ifcR  iHe.  rlr.SI 
IGNORED 

A  aupiicate  nv  caru  nas  oeen  found  for  eacn  or  tne  aoove  error 
messages.  in  tne  first  case  a  scalar,  tne  second  an  array.  Tne 
error  is  usually  causea  oecause  or  a  misspelling  or  a  cars  out  of 
order  ano  cne  user  snould  cnecx  tne  cara  image  Drmtea  acove  tne 
message.  Processina  continues  out  tne  cara  is  ignorea. 

.  C 20 )  <card  image> 

NO  RlGrtT  PAkENTrttSIS  TO  cfCLOSt  aRRaT  OiHtwaliKN 

This  error  usually  occurs  only  because  tne  rignt  parenthesis  is 
forgotten  or  mistyped.  Cnecx  tne  card  image  printed  acove  tne 
message.  Processing  continues  out  tne  card  is  ignored. 

(21)  <card  images 

Invalid  Character  a  in  cclum*  nun 

This  error  is  usually  causeu  by  a  mistype  in  tne  numeric  field  of 
tne  nv  cara  (Dossioiy  an  aipnaoetic  cnaracter).  cnecx  tne  card 
Image  printed  aoove  tne  message,  'A'  is  tne  cnaracter  ana  '*nn' 
is  tne  column  numoer.  Processing  continues  DUt  tne  care  is 
ignored. 

(22)  <card  lmage> 

invalid  uimcNSiON  dr  above  carl;  diaensiun  must  be  if. ii«tr 
CONSTANT  or  a  scalar  variable 

Tnis  error  is  usually  causea  by  eitner  omitting  cne  scalar  xv 
card  tnat  defines  tne  dimension  or  by  a  mistyped  cnaracter. 

Checx  tne  cnaracters  in  tne  parenthesis  of  tne  cara  image  printeo 
aoove  tne  error  message.  Processing  continues  cot  cue  card  is 
lgnoreg . 
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(23)  <car c  image> 


PLAnis  Flc.Lo  irtOJUP  hAVc.  Cun  1  A  i '»t  j  A  iiil.'iotn 


usually  tnis  error  resale*  rrom  a  oidn*  repetition  ractor.  Cnee*, 
cne  card  image  printed  aoove  cr.e  message.  t-rocessinj  continues 
oat  cne  cara  is  ignored. 

(.243  <cara  i:r.dae> 

C  JL*E  1 1\  r  1  n 5  1  2  C 0  L U  ’*  N  5  15  NCI  N  J 

Tnis  error  is  most  often  causea  oy  a  mistyped  cnaracter  or  a  can 
oat  ot  order.  Cnee*  cne  first  c*o  coia sins  or  tne  can  image 
orinted  aoove  tne  messaqe.  Processing  continues  out  tne  can  is 
ignored. 

(2b)  <card  image? 

FAILED  1U  IiiPUf  ALL  ELEMENTS  Q f  ANHAI  hmAAAAmm 

Tnis  error  most  often  occurs  *nen  more  tnan  one  wv  cara  is  neeaea 
to  aeiine  an  array  variable.  Cnee*  cne  card  image  tor  tne 
omission  of  a  comma. on  tne  card.  It  tnis  is  tne  case,  tnis  error 
«iii  appear  »itn  error  (lo).  it  error  do)  aoes  not  follow,  it 
is  oossiole  tnat  tne  number  of  numerical  values  is  incorrect. 

Cnee*  tne  nv  file  input  listing  for  tnis.  Tne  dimension  may  also 
oe  incorrect  or  mistyped.  Processing  continues  out  cne  cara  is 
ignored . 

(26)  <card  imago 

DIMEnSIUm  OF  AKRaY  AAAAAAAm  IS  N N •'t ,  MUSI  6c.  Al  LtAol  i 

fnis  error  is  usaaiiy  caused  by  a  mistyped  suDscriPt  or  tailure 
to  input  a  value  tor  'Y'.  CnecK  the  card  image  criutea  aoove  tne 
message  tor  tne  correct  dimension.  Processing  continues  out  tne 
card  is  ignoreo. 

(27)  <cara  image? 

1*0  STAK5  IN  ONE  FIELD  OF  A  CAkD  NUT  Auiiuncu;  Se'CCJ.'u)  plAk  *Aa 
la  COLUMN  nhn 

mis  error  is  caused  by  more  tnan  one  repetition  ractor  star  in 
one  field.  Cnee*  tne  cara  image  tor  a  mistype  in  column  '(*(»«'  or 
tne  omission  ot  a  comma.  Processing  continues  sue  cne  cara  is 
ignored. 

(26)  <cara  image? 

ATTEMPT  TO  INPUT  TOO  M  A  n  Y  E  L  E  ft  t  N !  5  InI’U  nkiwU  AmhnAAmA, 
SPECIFIED  iUlrttaSIOr*  *AS  NNNN 

fnis  error  is  usually  caused  uy  accloentaiiy  inserting  a  co.ema 
after  tne  last  numerical  value  input  to  an  array  on  an  r<v  card. 
Cnee*  tne  Ny  input  data  listing  for  tne  correcc  numoer  or  commas 
and  values.  Cnee*  tne  dimension  subscript  ana  ;oo*.  ror  mistyped 
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reoetitior.  lactors.  If  everytr.inp  appear*  in  oroer,  cnee*,  me 
Care  image  co  assure  cnat  tne  array  name  r.aicne*  ' ' . 

Process  inq  continues  out  tne  car  a  is  ignor  ea . 

f . 5  errors  in  Tne  CSOFu/cs  rile 

(^9)  IlLEGAL  Chku  IYPE  A  A  U.«  lot  F  GLLO#  1  wu  Cmru: 

<cara  ii.'.age> 

MAnECS  wILl  TklAT  IT  AS  An  lQ  CAhC 

Tnis  error  is  causea  Because  tne  rirst  two  cnaracters  or  tne  care 
are  not  'CS'  or  'tw'  ana  insteaa  are  it  is  usually  causea 

oy  a  mistypes  cnaracter  or  a  spurious  care  in  tne  oogFl  or  CS 
tile.  CnecK  tne  first  two  columns  ot  tne  caia  image  pnnteo  in 
tne  error  message.  FLEA  assumes  it  is  an  e.u  caru  anu  processing 
continues,  it  it  is  not  an  eu  card,  more  errors  will  ue 
generated.  . 

(30)  TrlE  FOLLOWING  CAKD  IN  DEFAUL1  CS  FILL  1j  jut  uF  SEQUENCE: 
<cara  image> 

SlKUCTURE  nUMbERS  MUSI  BE  IN  UKDlR,  A NO  ChrOS  muST 
iMMe.0lATs.Llt  F  0  L  L  U  *  THEIR  CORRESPONDING  OS  CAru 
PrUGRmM  SIuP 

Tnis  error  is  usually  caused  oy  mistyping  tne  Co*  numoer.  unecK 
tne  cara  image  for  mistyped  cnaracters  in  columns  2-7.  it  none 
are  found,  chec<  tne  CSDr'L  input  data  listing  tor  tne  preceamc 
card  and  for'earas  out  of  sequence.  The  program  is  stoppea  out 
cnecKing  continues. 

(31)  mQHE  Thaw  LIMIT  OF  1000  CARDS  In  MODIFICATION  CS  riot 
FIRST  unacceptable  CArD  *iAS  <card  image> 

PROGRAM  STOP 

(32)  ATTEMPT  XU  INPUT  MURE  THAN  lilO  EQUATION  llc.me.Mb 

FIRST  UNACCEPTABLE  EuuATION  RELATED  10  I  rib  Following  COST: 
<card  image> 
pROGHAn  STOP 

(33)  a r i l m p i  iu  input  mure  than  m  costs 
first  unacceptable  cost  was: 

<card  images 
program  stop 

Errors  (31-33)  are  causea  oy  attempting  to  exceeo  tne  practical 
limits,  it  more  inputs  are  necessary  a  programmer  snoulu  cnanae 
tne  internal  dimensions  of  tne  FLla  program,  me  program  is 
stopped. 

(3t)  MISSInG  DEFAULT  CS  CARD  OR  CS-bU  SEQUEnCE  LrrOR  rok  sIRuCTukl 
NUMblr  hhriNNN  PROBLEM  CARDS  ARb  <cara  images 
<card  images 
PROGRAM  Slop 
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(3b)  Tnt  FOLLOWING  CAKu  ShOULl)  n AVE  BEEN  A  uP  Oak l 
<carc  image> 

PrOGkAm  SfUF 

Tnese  errors  are  usually  caused  oy  a  card  out  or  sequence  or  tne 
omission  or  tne  equation  coae  in  column  70  or  tne  previous  card. 
Checx  tne  care  imaaes  displayed  ano  the  CSOFl  inpuc  data  listing. 
The  program  is  stopped  out  incut  cnecxing  continues. 

(3b)  The  FULuDwi;lG  EUUATIGN  ENDS  WITH  Art  ARKAJt  ELEMEw  f , 

WHICH  SnOLLD  NEVER  HAPPEN 
<caro  imaqe> 

PRuGKAM  stup 

This  usually  nappens  when  a  comma  is  omitted  from  tne  £u  card. 
CnecK  tne  card  image  displayed  for  commas  and  mistyped 
characters.  If  it  is  correct,  checx  tne  CSDFu  input  oata  listing 
tor  caros  out  of  sequence.  The  program  is  stopped  out  input 
cnecxing  continues. 

(37)  TH£  FOLLOWING  CARD  SHOULD  HAVE  BEEN  AN  tU  CARD 
<card  i/nage> 

PROGRAM  STOP 

Tnis  error  is  usually  causea  by  accidentally  inserting  a  'l'  in 
column  70  of  tne  previous  card  or  ending  an  tu  sec  with  a  comma. 
Checx  tne  CSDFL  input  data  listing  for  these  errors  and  for  cards 
out  of  sequence.  The  program  is  stopped  Dut  input  cnecxing 
continues. 

(38)  EU  NUMBER  On  THE  FOLLOWING  CaRD  DOES  NOI  rtAiCH  OS  NUMBER 
OF  PREVIOUS  CARD.  PROGRAM  STOP 

<card  image> 

Tnis  error  is  usually  caused  by  a  card  out  ot  sequence  or  a 
mistyped  cnaracter  in  either  the  caro  displayed  or  tne  previous 
one.  It  could  also  oe  caused  oy  inserting  an  equation  code  or 
'1'  in  column  70  of  tne  previous  card,  Unecx  tne  cara  imaqe 
printed  witn  tne  message  ano  the  CSDFL  input  data  listing.  Ine 
program  is  stopped  out  input  checxiny  continues. 

(39)  STRUCTURE  NUMBER  NNNNNN  IS  INVALID.  NO  wUrtbER  MAY  rtAVE  A 
NONZERO  DIGIT  FOLLOWING  A  ZERO 

PROGRAM  STOP 

Tnis  error  is  usually  caused  oy  tne  CBS  number  of  tne  CS  or  e.u 
card  being  mistyped.  Checx  tne  CSDFL  input  data  listing  cor  tne 
number  'nnnnrn'.  The  program  is  stopped  out  input  cnecxing 
continues . 

(40)  STRUCTURE  NUMBER  NNNNrtN  REQUIRES  THE  EAlSTcrtCE  OF  THE  H1GHE 
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INDENTURE  NuMoEK  illiil  «riiCh  id  NOT  pKut.'i  T 
STRUCIumE  Id  INVALID 
PRuGRAM  dT'JP 

Tnis  error  is  usually  causea  oy  omitting  cne  required  nun.cer 
'Him'  or  mistyping  it.  Tnis  error  could  axso  ae  causea  oy 
misc/ping  cne  numoer  ' n n n  n  «  m  ' .  Cnecx  tr.e  CSor'u  input  data 
listing  ror  tnese  errors  ana  cnec k  otner  tiaggeu  errors  .»nicr>  nay 
relate  to  numoer  'Him'.  Tne  program  is  stopped  out  input 
cnecxing  continues. 

C  4 1 1  COST  CATEGORY,  FUnOInG  TYPE,  CR  InFLAIIun  laIaGukY  *Ai  I  .PUT 
FOR  NUwFRImAR Y  STRUCTURE  COST  nN.Vn.vN 
NUnPRImAkY  COSTS  DO  NOT  RELUiRji  iniS  ImF  UKMhIiQ.n  . 

PROGRAM  STOP 

(42)  AM  EoU ATIGn  «*AS  InPUT  FOR  NONFhIMARY  SIKUCTUKt  COST  NNNNNN. 
NONPKiMAR  Y  COST  DO  .NUT  HAVE  EQUATIONS. 

PROGRAM  STOP 

Tnese  errors  are  usually  causea  oy  cne  user  ma<ing  modifications 
to  tne  CSOFL  or  CS  files  by  adding  suplevel  Cos  line  elements  and 
forgetting  to  remove  tne  nianer  level  cost  coaes  or  cost 
equations.  Cnecx  tne  CSDFL  or  CS  input  aata  listing  for  tnese 
errors  or  errors  in  sequencing.  Tne  program  is  stopped  out  input 
cnecicing  continues. 

(43)  COST  CATEGORY  CCC  FUR  COST  NUMBER  «*?#?*  Is  INVAuiD; 

MUST  BE  BETWEEN  1  AND  NCCAT=AAA 

program  stop 

(44)  FUNDING  TYPE  r FF  FGR  COSI  NUMBER  *?»**#  is  IftVAbID; 

MUST  BE  BETWEEN  1  AND  6 

PROGRAM  STUP 

(45)  inflation  category  in  fur  cost  number  is  invalid; 

MUSI  oE  BETWEEN  1  AND  4 

PROGRAM  STOP 

Errors  (43-45)  are  usually  caused  oy  mistyped  cnaracters  or 
omitted  cnaracters  (If  CCC,  FFF ,  or  III  equal  u)  in  tne  cost  coee 
columns.  ChecK.  cne  CSDFL  or  CS  file  for  tnese  errors,  me 
program  is  stopped  out  input  cnecxlng  is  concinuea. 

(46)  NO  EQUATION  WAS  INPUT  FOR  PRIMARY  COST 
PRIMARY  COSTS  MUST  NAVE  EQUATIONS. 

PROGRAM  STOP 

Tnis  error  is  usually  due  to  omitteu  or  cuc-oc-sequence  Ew  cares. 
Cnecic  tne  CSDFL  or  CS  file  input  listing  ror  tne  cara  following 
cne  CS  card  vvicn  numoer  '*#*#*#'.  me  program  is  scoopea  out 
input  cnec<ing  is  continued. 


(**7)  INVALID  EQUATION  ELEMENT  AAaAAAAA  In  PUoITIOn  li.i 


GF  The  FuLLUwInG  s.uU*TIGn: 

<cara  i.T.age> 

rnis  error  is  usually  tne  result  or  eitner  omitting  tne  n  y  cara 
tnat  aerines  'A aaaAAAA'  or  having  cnat  cara  ignored  oecause  or 
a  previous  error.  Cr.ec *  tne  «v  input  aata  listing  ana  tne  .<v 
error  nessages.  Tne  orogram  is  stoppeu  out  input  cnecKing 
continues. 

(4<J)  INVALID  UK  MISSING  SUbSCkIPr  AAAaAAAA  In  KUCsi  1  iuri  n N  Of  Tne. 
FOLLOWING  tGUATIOw: 

<caro  image> 

mis  error  is  usually  tne  result  of  not  soecifymg  tne  inaex 
parameter  ot  tne  summation  or  oy  cnoosiny  an  non-mceger 
parameter.  CnecK  tne  CSOFL  input  data  file  listing  for  tne 
specific  EU  carols)  and  cnecfc  tne  summation  parameters  ano 
suoscript  aaaamaaa  tor  misspelling  or  omission,  me  program  is 
stopped  out  input  cnecxing  continues. 

F.b  Errors  in  Tne  sa  file 

(49)  AKRAT  AAAAaAAA  rlAS  NNNN  RuwS.  USER  n  A*  A  ileMp  i  iU  TO 
SENSITIZE  l’h£  *»9*s«»*M*TH  R0».  CArO  ivjrtoKtU 

(50)  A  k  k  A I  AAAAAAAA  ftAd  hNNN  COLUMNS.  USER  nnS  AiitMPlSD  lu 
SENSITIZE  XnE  M***§f*f4«TH  COLUMN.  CmkU  iOnokEO 

Tnese  errors  are  usually  caused  oy  mistyped  cnaracters  in  tne  Sa 
file.  Checx  tne  SA  input  aata  listing  ana  tne  nv  ale  for 
parameter  errors.  Program  continues  out  tne  card  is  lonorea. 

F.7  errors  In  me  'runs*'  Field  Uf  Tne  JCl  Cams 

(51)  RUN  TERMINATING  DUE  TO  INVALID  CHARACTER  In  ruSIl'IuN 
MM  OF  RUNS  FleLQ  AA  ON  EXEC  CARD  IN  JCL 

(52)  RUNS  FIELD  ON  JCL  EXEC  CARD  IS  nNNNNNNnnn 
MAXIMUM  ALLOWABLE  VALUE  IS  99.  PROGRAM  oTUP 

dotn  of  tnese  errors  are  causea  oy  an  error  on  tne  oCl  cara. 
specifically  in  tne  FLEX  execution  card  ' RUNS®'  field.  Cnec<  tne 
JCL  listing  at  tne  beginning  of  tne  program.  Ine  proaram  is 
stoppea  after  input  data  is  cnecxea. 
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CS  CARD  FORMAT 

11-49  Cost  Element  Description  . 

50-51  Number  of  this  cost  element's  Cognizant  Office  (order  determine#  by 
COGNAM  input) 

52-54  Unused 

pa -S  3-11 

CN  CARD  FORMAT 
21-24  Unused 

25-30  Cognizant  Office  Output  Reports  (6  different  options) 

25  Summary  by  CO  (cognizant  office) 

26  Funding  by  CO 

27  Annual  Cost  by  Funding  by  CO 

28  Annual  Cost  by  Funding  by  cost  category 

29  Annual  Cost  by  cost  category  by  CO 

30  Annual  Cost  by  CO 
31-80  Unused 

page  3-11 

The  Cognizant  Office  identification  card  is  entered  as  a 
NAMELIST  INPUT  CARD.  There  can  be  25  joffices  of  8 
characters  each. 
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LCC  FLX  9ETAPE  LOADING  INSTRUCTIONS 
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I 
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0:  Completion  Date 
Yaar  1  Month  |  Day 

I  !  2  ;  0 1  5  !  0  \l 

04  Reco^amg  Date 
Year  '-Month!  Day 


COMPUTER  MAGNETIC  TAPE  FILE  PROPERTIES 

I  02.  Form  P'fcparec  By  ,!V«»'r>e  ana  Pnone/ 


]  Richard  Dress  202— 3  3- 3n  2  1 

'  05  F*<e  of  Descnotive  TnJe 


02  ’=** 


X  S'-or*  ' 
■  £  *  :cr>tm  . 


•  w^Lfc' 

f*Q  . 


•  £• 

,iL  r  ‘to-  Me  7 


1  07  Source  Unavailable 

08.  Documentation  NTIS  Accession  No. 

09  Fsie  ?o5»*tion  on  Reel 

|  Year  !  Month)  Day 

Yas  |  No 
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10.  To  3e  Returned 


To  Other 
|  X  I  {Than  The 
Sender 


13  Due  Sack  Date 


Year  Month  Day 


1 1  Submitting  Organization  &  Aodress 

Naval  Weapons  Engineering  Support 
Activity 

Washington  Navy  Yard 
Washington  D.C.  20374 


1 12.  Receiving  Organization  &  Aoaress 

1  Federal  Software  Exchange  Center 
j  3285  Port  Royal  Road 
i  Springfield,  VA  22161 


RECORDING  SYSTEM  CHARACTERISTICS 


14  Technical  Contact(i)  &  Phone  Number!*)  „ 

i 

I  See  #02 


'  EQUIPMENT  15.  Processing  Unit 

manufacturer  IBM  360.  370.  or  3033 _ 

I  16.  Tape  Subsystem 

MODEL  IBM  2400 


20.  Operating  System, 

RECORDING  Release  &  Vers.on  0S 

|  SOFTWARE  .. — r - 

|  21.  Utility  Program 

or  Data  Base  Language  DBL 


23.  Characters  Q^,,  aBCD  □  Other  /Specify!  24  £ 

I  (Graphics!  (Internal 

(^EBCDIC  GfiELDATA  □  Non-Print  Codes  Labe"  £ 


17.  No.  of  Tracks  18.  Parity  19.  Density 

9  |  Other  Odd  I  Even”  tBPU 


22.  Internal  Fiie  Identifier 
ESA.  LCC .  RUSSELL.  WBSL00. 
LCCFLX9E 


der  CZ  ANSI  X  3.27  Standard  ! _  Other 


X~1  Trailer  . _ !  FIPS  Standard 


FILE  CHARACTERISTICS 


_ _ !  None 


25.  Physical 
NUMBER  171 
OF  L_- — ■ — 


RECOROS 


26.  Logical 


27.  Record  Type 

3  Fixed  Length 
Cj  Other  Than  Fixed 


28.  Records/Block 
(Blocking  Factor) 


30.  Physical 

RECORD  ~nr,n  LX  Bytes  □  Chars. 


nc'-unu  3200 

LENGTH  3,  Logica| 


B  Ts  Wei  d) 


G  Bytes  Cj  Chars.  I _ 1  Words  (  Bit! 


SUPPLEMENTAL  INFORMATION 


—  One  File 
1  TYPE  OF  _  Cne  Reel 

1  C|IC 

1  nDC  AMI-7  _  One  ^**e 

!  arfoN  -  MuU,ple  Re*ls 

~1  (Check  One  }ti  ^‘ult'ple  Files 

!  Sox )  —  0ne  Reel 

-2  ,  Multiple  Files 

j.  . — i  Multipie  Reels 


Bits. Word) 


32.  Use/Handling  Constraints  (Specify  if  Yes) 

I  Yes  I  No! 


33.  For  Submitting  Organization  Use  The  FLEX-9E  life  cycle  cost  computer  model  is  a  user-oriented  meth¬ 
odology  accommodating  most  cost  structures  and  their  associated  equations.  It  s  extreme 
flexibility  allows  tailoring  to  meet  requirements  of  DoD  Directives  5000.1,  5000.4,  and 
5000.28.  Also,  this  methodology  bas  been  identified  by  0MB  as  having  demonstrated  success¬ 
ful  operation.  This  program  contains  two  sample  cost  structures  with  equations  (one  for 
major  weapon  systems  and  one  for  equipment) .  These  cost  structures  may  be  used  as-is, 
modified,  or  replaced  by  the  user's  cost  structure.  Presented  as  batch  processing,  this 
program  can  be  run  from  a  terminal  or  modified  to  run  interactively. 


INSTRUCTIONS  ON  OTHER  SIDE 


Standard  Form  277  (12-77) 
U.S.  Dapt.  of  Comm«rce-NB$ 
FIPS  Pub.  53 


INSTRUCTIONS  FOR  USE  OF  THE  LCCFLX9E  LIFE  CYCLE  COST  TAPE 


I .  QUICKLOAD  INSTRUCTIONS 

This  tape  is  9  track  1600  BPI  (D£N=3)  with  standard  labels.  To  auickly 
load  and  test  the  LCCFLX9E  program  load  files  (05, SL)  and  (07,SL)  both  using 
IE8C0PY. 

(05, SL)  ESA. LCC. RUSSELL. WBS1 00. LM.LCCFLX9E 
(07,SL)  ESA. LCC. RUSSELL. F9EQP0AT 

Then  punch  the  PROC  LCCFLX9E  which  is  on  file  (06,SL)  using  IEBGENER . 

(06, SL)  ESA. LCC. RUSSELL. PR0C9E 

Note:  this  has  a  PEND  card  as  the  last  card  in  the  deck  for  use  as  an  inline 
PROC. 

You  can  now  run  the  sample  Eauipment  Model  problem  (Appendix  D  in  the 
green  Eauipment  Model  User's  Guide)  with  a  runstream  similar  to  the  following: 

//JOB  CARD 
//PROC  CARDS 
//PEND 

//EXEC  LCCFLX9E, 

//DATAPDS= ' ESA . LCC . RUSSELL . F9EQP0AT ' 

// 

// 

If  you  want  to  test  the  Cognizant  Office  Report  Options  punch  file  (09, SL) 
using  (IEBGENER).  This  is  a  rundeck. 

( 09 , SL )  ESA. LCC. RUSSELL. TST9EC0G 

II.  GENERALIZED  LOADING  INSTRUCTIONS 

This  tape  contains  15  files. 

( 01 , SL )  ESA. LCC. RUSSELL. SEQ.WBS100.LCCFLX9E 
Seauential  -  Unloaded  with  IEBGENER 

This  is  the  Source  Master  File.  The  numbers  109,111,113,1001,03001,0030 
are  uhi°ue  and  are  only  used  for  dimensions.  Changing  dimensions  to 
accommodate  specialized  problems  can  be  done  by  using  a  text  editor  to  change 
these  numbers  and  then  by  compiling  and  linkediting. 

(02, SL)  ESA. LCC. RUSSELL. DATEOBO 
Seauential  -  Unloaded  with  IEBGENER 

This  is  an  object  deck  for  subroutine  DATE  on  IBM  systems. 


|  '3,SL)  ESA. LCC. RUSSELL. LKEDOVLV 

.auential  -  Unloaded  with  IEBGENER 
•  This  is  the  Linkage  Editor  Overlay  Structure 

1  (04, SL)  ESA. LCC. RUSSELL. COMPILE. WBS100.LCCFLX9E 

ISeouential  -  Unloaded  with  IEBGENER 
This  is  a  compilation  listing 

To  print  this  file  use  IEBGENER  with  the  DCB  for  SUSUT2  given  by: 

DC8= ( RECFM=FBA , LR£CL=120 , BLKSI ZE=3480 ) 

I  (05, SL)  ESA.  LCC.  RUSSELL.  WBS100.LM.LCCFLX9E 
PDS  -  Unloaded  with  IEBCOPY 
J  This  is  the  load  module 

(06, SL)  ESA . LCC . RUSSELL . PRQC9E 
■j  Seauential  -  Unloaded  with  IEBGENER 

This  is  an  inline  PROC.  If  you  put  this  in  PROCLIB  be  sure  to  remove  the  PEND 
card  at  the  end  of  the  PROC. 

(07, SL)  ESA. LCC. RUSSELL. F9EQPDAT 

PDS  -  Unloaded  with  IEBCOPY 

This  is  test  data  for  the  Eouipment  Model 

To  execute  this  sample  data,  use  a  runstream  similar  to: 

//LCCFLX9E  JOB 
//  'EXEC  LCCFLX9E, 

//  DATAPDS=‘ ESA. LCC. RUSSELL. F9EQPDAT* 

// 

// 

(08, SL)  ESA. LCC. RUSSELL. F9WEP0AT 
POS  -  Unloaded  with  IEBCOPY 

This  is  test  data  for  the  Weapons  System  Model.  To  execute  this  sample  data, 
use  a  runstream  similar  to: 

//LCCFLX9E  JOB 
//  EXEC  LCCFLX9E, 

//  DAT  APDS= ' ESA . LCC . RUSSELL . F9 WEPDAT • 

// 

// 

(09,SL)  ESA. LCC. RUSSELL. TST9EC0G 
Seauential  -  Unloaded  with  IEBGENER 

This  is  a  run  stream  for  testing  the  Cognizant  Office  Report  Option 


H-2 


(10, SL )  ESA . LCC . RUSSELL . SEQ . WBS200 . LCCFLX9E 
Seauential  -  Unloaded  with  IEBGENER 

This  is  a  source  dataset  capable  of  using  200  work  Breakdown  Structure 
elements . 

( 11 , SL )  ESA . LCC . RUSSELL . WBS200 . LM . LCCFLX9E 
PDS  -  Unloaded  with  IEBCOPY 

This  is  the  load  module  for  200  Wor*  Breakdown  Structure  elements. 

(12,SL)  ESA. LCC. RUSSELL. SEQ. WBS300 . LCCFLX9E 
Seauential  -  Unloaded  with  IEBGENER 

This  is  a  source  capable  of  using  300  Work  Breakdown  Structure  elements. 

(13,SL)  ESA . LCC . RUSSELL . WBS300 . LM . LCCFLX9E 
PDS  -  unloaded  with  IEBCOPY 

This  is  the  load  module  for  300  Work  Breakdown  Structural  Elements 

(14, SL)  ESA . LCC . RUSSELL . SEQ . WBS30050 . LCCFLX9E 
Seauential  -  Unloaded  with  IEBGENER 

This  is  a  source  capable  of  using  300  Work  Breakdown  Structure  Elements  ano 
storing  results  over  a  50  year  life  cycle. 

(15 , SL )  ESA . LCC . RUSSELL . WBS30050 . LM . LCCFLX9E 
PDS  -  Unloaded  with  IEBCOPY 

This  is  the  load  module  for  300  Work  Breakdown  Structure  elements  with  a  50 
yea*>-  life  cycle. 

III.  NOTES 

1)  The  operators  which  can  be  used  with  user  -  written  eauations  are: 

a)  Binary  MAX, MIN 

b)  Uhary  +,-,INT,LOGlO,LOGE 

2)  The  construction  of  user  -  written  eauations  must  be  in  Reverse 
Polish  notation.  This  is  the  same  as  when  using  a  Hewlett  Packard 
calculator.  The  Hewlett  Pacxard  instruction  manual  is  applicable 
to  construction  of  user  -  written  eauations  with  their  ENTER 
corresponding  to  our  COMMA. 
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This  methodology  has  been  successfully  operated  on  the  following  data  processing 
>  equipment:  IBM  360,  IBM  370,  IBM  3033,  IBM  4341,  VAX  11-780,  PDP  1140,  B  6800, 
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tract  (Limit:  200  words) 

he  FLEX-9E  life  cycle  cost  computer  model  is  a  user-oriented  methodology 
accommodating  most  cost  structures  and  their  associated  equations.  It's  extreme 
flexibility  allows  tailoring  to  meet  requirements  of  DoD  Directives  5000.1,  5000.4, 
and  5000.28.  Also,  this  methodology  has  been  identified  by  0MB  as  having  demonstrated 
successful  operation  and  is  directed  for  use  within  the  Naval  Material  Command  by  NAVMAT 
ltr .  0422/DC,  16  Feb  77. 

This  program  contains  two  sample  cost  structures  with  equations  (one  for  major  weapon 
systems  and  one  for  equipment).  These  cost  structures  may  be  used  as-is,  modified,  or 
replaced  by  the  user's  cost  structure.  Consequently,  the  FLEX  methodology  can  be 
easily  adapted  to  meet  the  LCC  requirements  of  Other  services  and  agencies.  Presented 
as  batch  processing,  this  program  can  be  run  from  a  terminal  or  modified  to  run 
interactively. 
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